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A COl!PAB! i'I\fB SlWI OF !'BAOHBR OPWOI wtm WPOOT 1'0 -
Kl'l'BEMlTICS PBOGRUI D <IW)IS SIVEI, BIGHT AJID NIIE 
Df TBI SCHOOLS a, tUM AID OALUOIUIIl .., 
by 
8J.daw7 W., BingbM 
A t.bllne l\1baitted la partial .tult1llamt 
of tbl �ta tor the detP'M 
ot 
Ml8ml or SOIDICI 
1n 
UfAH sam AGRIOUL'l'UlW, OOLLIIZ 
Lopn, Utah 
1"6 
SiDoen tbanD 111 uteDded to -.ben or 'liT ~"- tor 
uetul qpaUau 1D tbe d.enl~t ot tb18 atud;r aDd tor tbe 
help thq pre ill ntf1n1na th1a t»aia to ite t1nal. tom. 
I ~ ., appnoiation to tbe principala aDd teact.n 
who gaYe ot tbeir tiM to turniah 1DtON&t1oo Dftded tor thill 
•tudl'· 
I a indebted to Jmma Lou~. tbil t,pUt, who wu 10 
pati.Amt vith 'lilT arrora and eo dilSpnt ill her e.ttort.a 1D couneotioo 
nth this thew. 
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D!ROOOCTICII 
titid ot •u-&Uca, DOt. oaq in apeo:laUMd t1el.da1 bat ill all 
anaa of ~ 11Y111&. 
!b. .. tM.at.t.ca pJ"Ogra 1D tiMt ecboola ..t t.Mntore prot'ida 
tor iUtzo.tion 1D t'Uict1oDal a tblilat.1ca tor tba tutu. bouMdte, 
groce17 clelit, tU'MJ", va1t.retia, vnaldlled laborer, .. vall .. tor 
U.O. vbo v1ll nMd a tOQDdat.ioD tor tbe ld.&ber -~tica ••W 
1D ~. ~. ~. ad 8018Dt.1tic l'eM&J'Ch. 
Mat.a-t.1calleandllc 1a am- ot ~tal learn1ng 1D 
upao pz-.!OwiJ.T acqa1red akUla iDcl knowl~. ftiu 1 t 1a ~ 
tazat, tr. U. 1Dtrocmctol7 coane to t.aa. tend.nal covee 1D •tJra-; 
tbe teriia aec~, aad tor 8kUl ad·~ ill the operat.t.OIUI iriYolftd. 
ft. IJ"Mt n.r.r ot 701ltb entering the ecboola ..a. 1t ,.._._ 
atift tat tbe .. t.biiii&Uoa procna ~ tor a vide ~ ot 
intenata aDd abUiU... 
n. 1auaaa1 Ac~ ot Scieooea-Jiaticmal Beeearcb eo.mcu l>1n-
a1on ot •tbeat.ica re~t.a that 
••• the~ autliDe ot the .. u-ucal aub.,.Cte to 
be atudied hu beaD r;lgidl.¥ fixedJ u a ruul.t U. ~t 
•u-At1cal cVriculva 1a clearq out ot date. 
• • • Srwtb ot _.. ed1ic:ati011 bu rai8ed ..noaa ~ 
tar iutnct1oaal atandarda. Tba cue ot the old-l.iDa 
•atactant• •tbaii&Uca couraea clearq i.Qdicatea tbl ~ 
tlbicb ariee. Each ,..ar .on atudent.a, 110re badl1" prepai"N, 
arrift to take tbe ataadard atbautica coar... tmder tb1a 
iiiJ*)t. the oourMS are alowq diluted in content. aDd .,..._ 
t-U7 replaced in vhole or 1n pu-t b7 DMr •gaD8ftl• Coar.8• 
1bNe .., C01Ir8U are iDt.e.ndfld. t.o teach •tbeilaUca relenat. 
t.o lite llitu&t.i.aa8J ~ th18 ...- a lot~W u~t.ioal 
oont.-t. (16, P• )). 
~taT atadelata noeift DO tOI'Ml training 1D •thaatica bvcad 
u. n1Dth gnda. ft. tOuudat.ioa ~ ltR' turtber •Wd.Y 1D •tb-
2 
... uca 1a qaite lol1c•1l7 la1d earq in tbe acoadar;r pwlea. Tbaa, 
1D 'Y1ft ~ tbe abcmt oaaaideratioDa, it ia ..-idaDt that .ach at.tent.ic.a 
.. t. be tocwiecl QPGD t.ba •tba&Uoa Jll:OBJ'SII at tba j1m1ar b1gh jcboQ1 
lArrel 1t it 1a to CGDt.riblata adlqaatel7 t.o tbe broad ~ of ...,. 
t10D. 
Det1D1 t1cll1 .!!! te1'lla 
h ·~ high echool l.eYel• aa ued 1n th1a paper will ~er 
to gTadea NYen. etsbt, aDd DlDI. Scboola ccmta1n1na au,y or all ot 
tbeee ~ ud alao CGDt.a1n1"1 gradea below tbe ~tb w1ll be 
reterred to u el..a.tar,r 8CboaleJ scboola coot.e1ning onq ~ gnadea 
w1ll be Ntei'ftd to u jaD1GII" b1gb aohoolaJ scboola caataSn2ag 8D7 or 
an ot tbue gradN aDd &lao caate1n1ng P'acJea beyoad tbe Dillth v1ll 
be refund to .. b1gh ecboola. 
Purpue! !![ St!ctr 
The ~ ot th18 stud,r 1a to .,..., ne Yari.Ou upect.a ot tbe 
•U....t1Ca progna 1n tbe MbooJ e ot Vtab at tile ju1or' high aCbool 
mel. VbeN tbere 1a Rtt1c1.-t W'oraUcm, tbe •tbaat.1c8 pro-
cna 1D Utah v1ll be ~ v1th tbe ~ prograa 1n 
Calitond.a and v1th vbat 1a ~accepted u the eaNDt.181 el-
.-nta ot a atJ.et~~etort juiiior tii~ school prograa 1n utbeu.tioa 
according to athorit.iu 1n tbe tield ot •tbeMt1ca educaUoo u 
3 
deterii1Decl bT 1111 exteaa1Ye ccwerap ot tbe literature in tbe field. 
It. 1a hoped that tb1a e~ ~ tumieh data, NYeal ~J.ae, 
aad create 1nteftate that ld.ll lead to a 110re extAiDain n&luatioa ot 
tbe entire ~~atheut1ca progna 1D the state ot Utall, ad pe.rbaps el..-
vbfte. It. 1a alao hoped t.bat tb1s ·~ v1ll NYMl ..- ot tbe 
s~t.M and •aJr.Daaaea of the prograa u 1 t U1ataJ thAt edueaton 
_,. ct.feDd ·.ad bu.Ud 'lpall tbe atrong ~ta aDd 'a4'T be ~ to 
illproh tbe weak pointe. 
Scop! ~ Staq 
~ •tudi vU1 be l1ia1 ted to t.M opini.CJD ot tbe teaobera vi th 
naapect. to t.be •tbeliatlca prograa 1n their reepect1w school•• aoept 
u explained in the tolloWiDg paragrapba. 
In thll portioo or tbe •taadJ" dealing with tbl •tbaatics pt'OII'a 
in tbe achoole ot Utah, ~erred to as the Utah Stud;y, tbe opin1c.aa 
.,.. ot tba clauroca teaCher. 
IDd a tn are tboile ot the &Choo1 princ1pal. 
!be autbar 1a II1Ddhl that the dif'tel"eftCea 1n tbe poa1U.ona ot 
tho8e ~ ~au .-;r et1'ect t.b8 Yalidit.T ot tbe c~ 
bet.e at.ata. lbNYer, iDtOl'at.ioD lor a capletel7 ftl1.d. o~ 
1IMlll ie not 1wad1ate,l7 anUable. 
The Utah atud7 vUl .t'Vther be llait.ed to a dHcriptiYe anal,yaS.8 
ot the tollqring aspects ot tba utbeaatica pro~ in gradea Hftll1 
eight, ilnd n1De ot tbe .acbOOh or Utah. 
I. With rupect to teacbera 
A. Teacbtar load 
1. The a.ber ot sections taught per dq . 
2. Tbe 11181ber ot aecuona ot· .. u-uca ta~t per dq 
3. 7be averap IU'Ibar ot .tudenta per class, 1n aat.b-
.. uca ODQ' 
B. PreparatioD and exper18noe 
1 . Tbe JDiiaber Of 7Nh ot teach1nc ~ 
2. Tbe mlllber ot ~ teaobi.Dg aa~tics 
3. 1.be alWIMr ot 7MJ'8 ot oollep OCIIIplaW 
4. lbs degl"84111 p-anted 
S. Jlajor nbject (undergraduate, poaduate) 
6. H1nOr nbject (UDdergraduate, graduate) 
1. Apprax1Jaate mJI!Mr ot quarter boara or credit 
received in •thematics (~te, graduate) 
II. With ~t to tba aatbeut1ca coanea ott.-d 
1. T1 tle ot the cour&~e 
2. Major objectives of the coutee 
.). Major d1rill1ona of coura content 
4. "-Jor experiences diai~ to acb1eYe the objeo-
t1YU ot U. couree through it.a cootmt 
S. WbT atudanta 8Droll (Nqtd.red, elect1n) 
6. lletboda b.r vh1oh atadeata are belpecl to dlmtlop 
tbeir abU1t7 to appq Pilla 1eamed 1D ot.Mr 
coureea t.o -tbiillau.oa 
7. .tleaDa liNd to datel'lline tbe ettecUveneas ot t.bt 
coarse 
8. What a1gn1t1c8Dt. cbangea have takim ~oe in the 
-~ua prosraa ctur1Dg u. put ti-n ~ 
!be toll.owiDc Lt.& w.Ul be noted& 
1 . Dittweaaee 1D tbe uu-auca prosr- accord1D8 to the li1Se 
2. OQtatancHng d1ttereDOe8 1D abject1YM ud •t.hoda ot teacben 
accord1ilc \0 the ......,.. ot years ot aper1.8aee teac~ uu-&tlc8, 
ud 
3. Olatatand1nc dittwenoea ill object1YU aDd •t.boda ot te&ebllra 
accont1ni to tM IIUIIber ot bliare ot college cndit received tor -th-
Tbe California stud;r vUl be 11Jd.ted to a ducripU:n ~ia ot 
tbe follOWing upecte ot ta ar1t!Ditt1.c progru in tb8 HYentb iDd. 
e1gbt.h cra4N ot t.bl ~or b1.gh echoola ot Cal1torni&a 
I . With respec\ to the arit.hiMitic courses offered 
1 . Title or course 
2. Major objectives ot the course 
) . Major divia10Jl8 ot courae contelit 
!i. liaJor e~riencea designed to acll1eYe the object.iYU 
of the course through 1t.a content 
S. ~ students enroll (reQuired. electin) 
6. Methods by lihioh student. are bal.p.d to develop tbe1r 
abU1V to a.PPJ.7 readin.g aldl18 to aatbeaiatica 
7. Meana ued to dat.l'D1'1n8 the e!'tectiveneae ot the courae 
B. What ~!cant cb.a:rlges have takiJJi -place 1n, tha •th-
ema.t4ca progra dUring tbB paat five years. 
Ditfe~ in the aau-&ti.ca PI'OVSII a-ceo~ to the e1se or 
scbOOla w1ll be noW. Oc.par1son ot the •t.Oeat.U:a progrua in Ut.ab 
auc1 Calltarnia v1ll. be l.i1ait.d to those aspecta Of tb1 pro~ for 
vb.ich there 18 ~le data. 
'lba •October Rilport. 0£ IJ1ah Scbool Principal, l.9S4" 1e a Cal-
itOmia State Board ~ Ed\acaUcm questionnaire Vhicllvu eent to all 
ot tbe eecond&ry school.a cit the estate or Cal.Uornia. •Part IV-
Ditacr1pt1on of Particular C<Nr8$ in Matbelaat.:Lc:a• -.a concim1ad with 
Yarloue ~ts or tbe •t..t.u.tics program in tba ~ achool.8 
ot Calitonda (See t.8bla 1, Appir)dix) . The QWJBt.1N.IllAire waa ~ 
~g the data ext the ~t1oDDa1re aa it parta1Ded to tt. aritb-; 
zaet.ic progra ill grades HYen ad eisht or. the jUnior bigb ecbOola ot 
Calltomia. lbe iDtonatiOa obt.ai.Md trclll the abate quuf.tonnaire 18 
tba souroe or data for the poruoa or this atud;r. called the Calltomt.a 
•tud7· 
A a1milar queaU.onnafre vu pi:epa.red for the teachers of DBtballato-. 
ica at tbe junior high School level 1n the s~'iools o£ U tab (See 1'&blea 
2 and 3, Appendi%) . 
• 
Ia ardR to obta1A accurate 1ntonatioG oonceniing tbe naaea ot 
t.eacban vbo were teaotd.n& •U..Uca in the Mftllth, eipt.b or n1ntb 
poedee1 a ~UonD&ire vu MOt to each ot tbe principal• ot tb8 
acboole CODte1niPC Gf¥ or all ot thOM grades, ~t tor oert.ain el.-
..atary ecbool.e vbeN it vu laaOIID that the t.eaabar ot a~ 
li'ade ... the sOle teaober ot that poade. Hare t.haD ni.De\Y•MYeD 
percent ot t.be pr1noip&b ~-
lach teacbar in Utah 11bo taught aatbeu.Uca 1D sradea leftl\1 
eight or niDe, when nu.a vu. &Yailable, vas \ban eent a ~ 
t1QIIM1ra. 1ba retaaru em the queat1ormaire which vas MDt t.o the 
teacben an~ 1D 'lablea 4, S, iDd 6 (See .l~Sx). 
Data tr. q.-UarmairM 1Ml'8 ~ ~. ea.panble :results 
ot t.bl aDal7Bia wre t.hlil ocapared With tbe correepc;od1.ng reiAll te ot 
tbe cau.torn.t.a Stud7 &ad with tbe opSnSau ot athori.UU 1D tbe fWd 
ot .u-Uoa .-.uOD u deten.ined b;r a •tad¥ ot ann able lit-
era tar. 011 tbe abject. 
Tb1a eeet.ioa 1a a NY1ft ot tbit . U terat.ure cODoern1Dg the opiD-
1oaa ot authoriU.a 1D the t:1eld ot -~tica ecmcat.iOD vitb re~ 
t.o vbat ill pnenJ..lT coaaidered. eaaent.ial to a aat1atact.oJ7 prograa 1D 
-u.-ti.ca at tbe jlmior bJ.&h aCbool. lriel. 
Carriaalar ott!!'iDp ~ utbeatica 
6 
It 1.8 s-eraUT MZ'M.cl that, Mo&use ot nr;rin& local condit1caa 
aDd object.1•• ad ot.ber pracUcal. conaideratiooa, tbare U7 be, alid 
perbapa eboald be, ac. dittereon betwea aaboal.a in tbe1r Curr1oalar 
~ter;I.Dp ill •tJJ.atJ.ca. 
( 
• 
at1tutea an adequate otterinlin Mtn-tica at tbe j\lnior high aobool 
lwel. P'oUOid.Jig are a ffltl Yiewpointe related to thia probl•• 
DGuglasa, 1n rea~ to the que17, "llov ra¢.dl7 eboal.d ~ 
people be puabed 1D tbe atudy or aritta.tic?", oibHrnal 
h reAl t ot onr-aoceleration 1n arl U.S tic should 
be Obrioua. ..,_,. cbildrill baYe had 1IDbaPPT aperieDcea 
with arithMt1o. Thq teel 1mdecjuate in ~titatift 
altuat.iGIIIIJ ~ tear tiavuJ tbq dreiid ca.putat.J.on. 
Bnntu1l-7 tM7 tt.Yelop a bad attitude tonrd •tbliilatica 
in pneral.. Tb1a baa beeD noticed b7 J1&17T teacbera 1D 
the 11pper ~ ud in CO:U..p. Tbia attitUde 1a not 
_.il.T cba&*l. 
• • • there 1a • treod towird alow1J)g dDim • bit 1Ji the 
pr1Jiu7 cndN aDd &1riac liON attentioa to tba ~ ot 
.. in« that pap1l.a do DDt get loet in tbe "f'er'T begi.Dn1Dg 
(~ PP• ~9!J).-~ 
Dou&].au 1a caaw1Dcecl tbat •thllilt.t1o&l-abUity group1Da 1a 
••W• 'ftda iliibt bi do• viUdD a clua or through separatiOD 1nto 
-.parate claa••· Be &lao t-.la tbit tbel'e 1a a aeceea1t;y tor r.e-
d1al HCtioae of uu-at1ce iii tbe jwli.or high acboola. 
Oroanickla (8) nc~nda atenaion ot the antm.tic prop-aa 
through the Diath cr8da and be70Qd becnae ot tbe re.W.t ~ tJw 
pnct.i'Ce ot CGDt.1maoaa ~Ucm aDd tbli teodeDC7 to deter ~ce ot 
aritlilaUc. 
G. w. ~ ot Colu.bia Un1.Yera1V 
••• attacked t.a. t.raditioaal or~tion ot &rit.a-tic, 
alpbra, cec-tl7, act trigoDallatz7 u being· out ot l1Da 
with the da nDCla at .rteot.ift l.eUm.Dg. Be arped tbat tbe 
tridit1mal orpnSNUoD OrMtee art11'1c1al 'barr1.en, 
blocb, m4 leaJ'DiDc d1tt1oult.1.M. HOl"eOYer, be aaid that 
auc:h orpn1Mti.OD ..,- baft appeal tor tbe scholar 8DCl tbe 
-~umaa, bat tbat it ill not a aoiiDd orgu1qtloa tor 
tM illlilature, beg1Dn1Dc pQpll ( 27' p . 81). 
fraa t.ba .t1Dil1nP ot b1.a atad,r, Beo,_n (1) 1B led to belieYe, 
t.boucb be 1'11111 ~ that otber atudiea arrift at other eonclua1cm8, 
7 
that. pneral. ~~&thellatica is better tiWl al~bra tor attaining •tb-
-t1cal. literaq it tbe C1UT1cullDil 1a .. u pl.8Dn.ed and it tb8 
teaching 1.8 ettect1-n. 
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&:.. :teel tbat 1n the •ocmd•~ schools tbere aboald be a •.w.u-
track'l progru 1D -~tics. •ltilti-tftck11 baa ratenmae to a.pe.rate 
p!'OIJ'- tor t.boM vbo are prepa.r1ng tor cuaera in -~uca aad 
.aiuca, tor thOM who an abon averaga ..nt.a:lq but intend to be 1Jl 
~ act1'rl't7 ~ a lla1ted aount or •U..tica, tor tboee vbo 
ant belGII ••rage .-ntal.l.T but could beDatit by 8CM training in •tb-
1"8Clla.I81DIT,a:II1911Cld a doable-
tnck •u-&t.la procna.•--a., a prop-aa tor tho. •rl1nc .-
c.1al1sed Mtbulat.ica aDd tbo8e vho llholr epee1al apt.ituda tor 
•'tblllat.1ca ad ac1_,. and, tw, a progna tor tm .nrage cit.s.s.a 
(10, PP• 23s-40). 
Wb1l.e there u cmaiAJerable cst-.ar•••nt aa to haw the •tb-
... t.loe ot:teriDp 8boii1.d be grMed aad orpn1Md aoat autbaritiea 
aaree to a 1area ext.at vitb the following ouWDe ot tb8 ncowwnda-
t.i.oaa b7 tbe Natioaal COUDCU of 'l'ucbera ot Mata..at.ica u to U. 
gQ1c:l1Dg pribCiplea to be apPl.i8d. 1D tOIWllating aDd orgarda1na tbe 
•t.baattca otteri.Dg 1D the MCODdar7 schools. 
1. !be currical• llboald 1.Dcl.ude basic elaanta or aritllietic, 
algebra, sea-try, ~ re~Mntat.ioo, 8Dd trigonaetr;T. 
2. For ~ tn- ot papU, a utbaat.ica course .... t give coo-
atat attention to tbe t'OUDdat1ona, while at tbe •- u.e it atrea-
111.gn1 t1caat appllcaUoaa w1 th1il the leanwr' a potential rep ot 
uDderetanding and interest. 
3. ID grades MYen throQgh nine, the tnndnental ooacepta, 
~~~aDd aJdlla or U~tiCS ESt be 1ntroc1uCed ad dwel-
oped 1n a~ orgailised pattern, P&ling attention to logical 
conaJ.derat.1oaa aDd pqcbological and pedagogical principJ.es. 
4. With retarded PllpUa, ~!cations are needed in tbe rate 
at progz:ea ud de~ or ~naion. 
s. n. precae eqope aDd degree ot eaphaaie ebOuld T&rT with 
locat.ioa ot schoola. 
6. PB;ycholog1cal considltraticma should help atel'llina tbe .....rt 
ot work, speed of acoompH8b11Mt, and the prepe.rat.1.GD ot each \lllit 
or~. 
U. Mlbjeet. ia, u a :rW.., a ahlple aae. TbU, U. toll~ cOD814-
erat.ieal an a1gn1t1caDt. 
• · Coaetant ~uatioll ad pidaace 1a oeecled. 
'b. b ~ ot each ~· • vol'k ahoald be 
atreaaed. 
c. O'DderatancHOB of coocepte is ~;key to tNCoeRe 
d . A properl3' conatructed CUrr1culwa 1f1ll giu 
~t.e atttmt.ioo to "CIII'erriewa•, 110t1Yat1.Qg 
d.i.scuaa10Jw, 818ilariea1 and oi"gaDic l'ft'iM. 
• · hr8 aboW.cl be ad8qllate practice !Mt not •re 
drill. 
t . n.z.. abould be epued ~period1c .-.tuu 
to tbe .... topioe. 
8. Prlnoiples ot ~t O£ ~ or top1ca are' 
' 
a. a.oh topic 8hou1d be ~ 80 u to cont.ribat. 
to tbe &welopllllllt o~ a 11Dit1ed •tbeii&Ucal 
pictUre. 
b. The etud;y ehould. ...,...81 .. ~ eoJ.YiDg aDd 
.odae ot tb1nking1 aDd lhould not bee~ a ..n 
aeq.noe ot tonil&l ad rel..at1~ abet.ract drUla. 
o. A ®"''P'•te or ejb•uaUw tna~t ot a topic or 
liDit 1a uot al.wqe adYiaable, bat it Bhould. not. 
o.ataill mrelat.ecl ·odda aDCl eada •• 
cl. Sat~t ~ ot pnreqaiaJ.te coaoepta aDd 
aJc11le eboald., 1:D gwDeral, be bad beton a .., 
~ 1.8 lntz'OdDaecl. 
•· 1 nev wplca ahOUld. not be introc~Doed 
prior to tbe U.. tt-.r 8if be Dllded or ettec-
U.ftlT applied CU, PP• Ss-s8). 
ct.,teotiYM 
'1'be OCNl .. 1:D •U.Utica ahoal.d be built a1"oaDd properq plannect 
ObjeoU.we, ~aDd apMU1c. !be ab3eet.1• .. ot a uU...tioe 
OGVM llboald be ocwudeteot v1tb u. paeral ob~t.i.,.. ot edac&U~ 
aDd with apliOU'ic DMda ot tbe a:aau.c:.&. atate, c• ntv, all4 1Dcliv1d-
ual.a 1Jwolftd. 
!be~ ob.1ect.1YH ot edllcaUoD u detenSMd 1D tbe reoeat 
White Houe Contennce ~or lcbaoatiGD an liated. bu"e u ~ ~ 
1D tbe Benld Joaraal, Dec I bw 4, 19SS. 
• • • 14 tb1ap t.be ecbOola abol•ld eoc• "!!IJ i eba 
1.. tba taDd a ntal aldlle ot c~tice-r-Mng, 
vriu.n&, epelllng u wll u ot.ber el••t.e ot ettectift 
Oral vri.~ (IIDd vritt.) ...-aiODJ t..be ar1ta..t1cal 
.- -~t1cal ettlle, 1nc:l..ud1nl problta eol.Y1Da. WbUe 
ecboola an doi:nc tbe beat job 1n their h1ator,y 1D teacb-
iDI tbeee eldlla, ccmt.taUowt ii!Jpw r snt 18 deairable aad. 
De0e8A:I7· 
2. APPNO'iatiola ot oar d•acratic h8r1. tap. 
3. Ciril. riahta and IWJpau1bU1t.1ea and kDoll1.ectel 
fd -.r1caD wuau-.. 
4. Reapect aDd appNCiatioo tor a.-n ~e ad 
tor U. beltete ot ot.bB-11. 
S. AbllitT to tb1Dic and .waluate coutnaot1ftl7 aDd 
oreat1Yel1' • 
6. ltfectin lJOI'tt hab1te 8Dd eelt-diac1pl1Me 
7. Social co.pet.eacy ae a caotributi.D& a ber of hie 
f..sl1' aDd CC ID1 ty • 
8. ftb.ical. beh&Yior t.a..d 011 a __. ot ...al. .ad 
apiri.tlial ftl ... 
9. 1Dte1leotu.l curioaiV aad ~-tor lltel.oDc 
l._.um1.nc. 
10. AeetMUo ~t.ica ADd ..U~.ruaiora 1D tile 
.. te. 
u. Pb.yaical &iDd ..ut.al health. 
12. wa. Wl8 ot u., including OODatructive l.it1sure 
parwita. 
13. Uadent.amcttnc o! tba ~oal vorld aDd MD1a 
relat1GD to i.t u nrpreaented tbroich basic lmovleclga ot 
ta. acieaCee. 
14. AD avarenaae ot oar rel.atioubi~ vit.b t.bl vorlcl 
o• enttj- (9, P• 2). 
!b. S.ui.a~ tr.. ot Ntereoae arouDd vh1ch all objeotiv• 
OIIDt.er are tblt pbJ'81oal. aifti'M, 80018q, md t.bl cbil4 (19, P• 21). 
llownr, tM abjeetiYM vi.1bia the tr.. ot Nterenae ~ ft17 vitll 
U. aDd loo&t.ica. 
tbe extat tbat W.. OIID b. daaa u a part ot gueral edbcatiGa• 
-.d •t.o ~ 80aDd •tblllat1oal trai&ing tor 1'\ltan leadlin 1n 
MieDae, -~tica aDCl other J.ean.d fialde (12, PP• 3~)6).• 
Wh1.le specific -~t.1cal. object.i .. e .,., YU7 eligbtl.7 betwela 
poadea at t.be j1mior b1Ch acboollAmll, tbare 1a paeral agre••t 
MODB aut.barit1ea u to tba deairabUitT o! .. tabliabing aDd ~ 
towan:l the toll.owiDg • n ubat pMI'&l ~ ~ thia ~oclc 
1. Pro.fieiaac7 iD perfaralnc tuuda•utal ektll•, 
2. ~an ot buic eaaoepta, 
'· 4. V.el~t ot dM1nblA babita ud attitudea1 
S. KtticieD!DT 1a wHng eoUDd applicati.ODS1 lind 
6. Coat1clcce iD Mlr1DC 11itell1geDt and indapeo:Wat iDter-
pntatiaDe (2, p. 16). 
u 
It 1s felt that ill tbe acmmth aDd eilhth grades aDd in general 
-~tica ooursu ~ODd thi eighth gr.&~ greater .-pbuia 8boW.d 
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bi plaCed upoD the deYalo..-t ot i"uoctioaal ocapeteaoe 1n -~t.ioa, 
v.hile 1D the Dint.b grade aa.e ~ 8boul.d be ah1tted taward tM 
dftel~t ot matbeatiCal J>C*V (17 ). 
All .., be ut1c1pated, th8re 1a no rigid, cbart.able prosra:a rar 
tM ..nath, eighth; ad llilltll ~. ~ the nlllth, tha~ 
would be 11DiYWeal.q aooeptecl b;r at.laorittea 1li t.be rield ot •tb-
Tbli intentioa ot the •tbor 1D li.atina tbi ~~ ~ ot 
ooarae 0011tent. 1a DOt to 11•• tbe 1llprM81oD tbat IUV' ot t.bue ~ 
voal4 be ~ acoeptecl, blat to .1Dd1oat.e What oaoc.pta, pi1nelplea, 
iiDd llk'lla nnou aat.bari.U.. feel an cleiJ.Ioaba at the clirteret. 
1en1a ot •tviv. 
n. Jolat Ccwa1•a1oo ot tbe Katta.at.ica .tuociatioo of AMr1ca 
uc:t u. lat.i.oaal CouiieU ot fMCbara or •u.-t.ica tuar, ·~ 
ia~, tha to.UaiWiDg detailed outl..1ne ot oouree GODteDt. 
S...th ~ •!Et.b s:rad! ¥t.blillat.1oa. The •t.baat.1cal ~ 
ot tbi HY.nth md eighth gndea are t.r.tecl u a lmit. tbe7 8hoald 
iDOlua topioa trc. ari~tio, 1ntoraal s-a-t.l7, graphic npzaamta-
U.Oil1 alpbra, aDd ~t.I7J with eo. •pba•ia ~ aodH ot 
tbinJrhlg1 babita, aDd at.t.itacluJ &lao h18torical baokpoouada1 c:or-
relat.iao vitla llte aituatlc:.a and other aabool act.1Y1tiea. 
I. AriU..U.o 
A. BU1c: caaoepte aDd Princ1pl.M (7, 8) (Tbi m.bera 
eoaloeed 1a PIII'8Dt.beaia 1Ddicate the grade le'nl 
at 1lhich P"Mt.er •pbu1e 1a probabl.J' duiraba) 
1. J'•1HR1V with tbe •ocabul•I"T ot arit.Dietic 
2. Uaderatan<H ng buio priDCiplea ot ari~Uo. 
such u dirldelad equl dinaor tau qaot.ieat 
pl.u rw•1Dder 
B. BM1o akilla or teohriiql1H (7, 8) 
1. '1'be tour twMSa.ntal operat.iona vith ~ 
!J11111bere, tnctlcma and deciaala 
2. Sldlla md procea ... aeeded tor social applica-
tioa ot aritblet.io 
3. Ab1l1 v to 11M tables ot .... are 
c. Uaina arita..tic 1D probl.eli aitutiau (7, 8) 
1. Dri'el.ol.ent. ot probl• solving at.t.itude 
2. O.Wel~t ot ilbillf.J' to~ aDd solYe 
&rlta.t1cal ~
3. Stad;r or practic&l. ~ auch u 
•• Dlillier1oal ~ arilllng ill t.bit tM.e, 
achool, a ton, aDd c• an1 t.T (7) 
b. ~ bu.eiDeu ~ eelling, 
profit (7) 
lNaiDaaa or aoCial probU. d.landsnc 
ere.ter Jlat.vi:t,~nking, ilwest.-nt, 
tUaUoa, 1.IIMi.r'aiiM (8) 
d. probl.eM ~ 1Ji ecience, ahop, boQ-
bold art8 "(7, 8) 
n. Iatonial aac-tl7 
A. Buic Colloept.. (7, 8) 
le fgJU•riV vit.h Yocabal.al7 Of ~tJ7 
2. Jeeninc ot U;r OODCepte a111Dh u c1rcl.a, ~. 
triangle, perpeDdicular 
3. ReeUMtiOD ot a~Uoo ot ~oal 
~ta ad dnlr1.DP 
B. Buio ak1lla aDd. ~ (7, 8) 
1. U.. ot naler, ,.,. •• , protnetor, ~ 
paper (7) 
2. Jbr to clrav 'buic t1gqrea ot a-o-tq (7) 
3. COO.tnctioae (7) 
a. aD acle equ;al to a giYa aDele 
b. paraUal l1Du 
o. • equlla\eral tri.•ngJe, ciYa an aDC].e 
d. • iaoeoelea t.r1.angl.e1 g.l~ baae aDd. a 
a1dll 
•• rilatecl ~~· II. CODSt.ncticma (8) 
•• perpeadiculars 
b. bU.Ctora 
c. "" CIDt nc:tJ 1 ,,..,. ti~a IRIOh aa 
nctanglaa, aquaru, right trte~a~lea, 
nplar buqona, related tipru 
de ri.J'aree lli•Uer or CODgi"Uiat to & aiYeD 
ttpn 
S. Dinct --.ruea\ of cc.~cm tiprea (7, 8) 
6. ''""'DI ahq,le anu md T~a (7, 8) 
7. SolYinc app1.1ed problille lJIYolrl.Dg ebon 
akSlla (7, 8) 
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B. Simple aeale ~ (7, 8) 
9. S111ple 1nd1rect mauuremont (7. 8) 
a . uae ot seale d.rav1nge 
b . ue ot s1•11ar arid cOIIgl"Ueelt triai'Jglu 
c . the Pyt.hagOntan rolat1011 
c. ~t pcaeti'ic facta and rel.at.ioaa (7. 8) 
1 . IntrodaetorT atuey ot the geca.f.i7 or aiH• 
llhape• and ~Ucm (7) 
2. lilt~ stu~ ot ~~ (8) 
3. IDtOZ'IIIil st1ad;r ot the relat1011 (8) 
h. A~tanoe with such gea.trlc facta, prop-
ertiee, aDd NlatiOaa u u:r k z.adil,: deri.ftel 
}1f int~ •tboda, 8uCh a rad.11 ot a c1rcle 
are equl. (7.), ill right anglee an t!'Qual (7}. 
c~ i-ale8 or .-.urat1011 (7. a>. tbe--
of a t.r1angl.e de~ upca tbe ~th ot U. 
-- aDd tbe altt tUdlt 
D. DiacGMriDC aDd t.Utin& gea.atric nlaticaa (7, 8) 
1 . 'lbroqh tail .. ot laborat.OJ7 teCbri1iji.le•· u. 
iNidJ. ebould bq1.n ~ d.t.8c0rir. to ~. 
to Y8rif7 ~t.ric: rel.at1oneh1~ 
m . Oraph1o Reprejatatica 
.l. IDtrepntattoo ot piCtorial or p-ipbic charta (7) 
B. Making bar grapba ot ahple .tat1at1cal data (7 • 8) 
C. Making c1rcl.e lftPba ot aiaple social ~ \7 • 8) 
D. JWdnc l1De arapba to abow cbaDge (7, 8) 
&. Mating gra.pU buecl ca ecancaic data (8) 
IV. Al~ (7, 8) 
A. Ccat1Ded to baaic tams and ooncepta 8QCb u 
1 . 'Die a.an1Dg ot such tuu as aquat.ton. tO!Wlla, 
coetticiat . 
2 . HaJdna a tar.il.a u a ebortbad ~CD ot 
a ..tbMt.Ucal rale 
3. SJ11bollc representation 
b. Sol'rlDc ldllp1e oae or tvo step eqa.at1ooa or 
fcmmlu 
S. Applioatioo ot abon alrUla to aolutiou ot 
ai.Jiple ~1 .. ar1111n.g 1n ll.fe Situatiooa 
v. Mgona.et.r7 (7. 8) 
A. Fa111arity ld.tb bu.ic Too.abul.ary ot tr1sooc.atJ7 
B. Scale drav1ftg 
c. Kak1DI aiaple outdoor ~ta. 
~ ebould be a pi"'OeU ot ~~ appqing• aDd exWtdiac tba 
vol'k ot tbl MYWnth aDd eighth grades, 1n eo tar as aritbletic, ~ 
•t.rT. ad gi"8J)):aic rwpneentation are cancenaad.. 
I. Algebra ( 9) 
A. :BaBic COftCept.S 
1. Buie Yocab1alar7 
2. Uoderet.aocUnc key concepts such u ezponent, 
aaptive, pt?aitiYe, ratio 
B, rubdaMntal sJdlla 8Dd tecbniquu 
1. The tour tunduental operationa, iDVolY~ 
a. poait1Ye iDd negatiTe uuaberll 
b. algebraic IIOil~a or aillpl.e ~ala 
c. algebraic tractions, uihl7 with a<>rJN1al 
denard.Dators 
2. Sillple ~ial products and factoring 
3. Powers aDd J"'OW 
C • J'undMBntal princip].e,a 
1. A ·~ or the pl"il)ciples &OT~ tbe 
ttuld-Dtal operat.1ons, eucb aa the rulu 
~ order aDd grou.pj.Dg, tbe rules ot aign8 aDd 
ot •KE~«W~W 
2. .l •tuctr or princ1pl•• uaecl ill the eoluUOD ot 
equt.ioaa ' 
D, Sta<V or nlat.ioDabipa aDd ot del*"'-c-
1. Bj tablaa 
a. interpre~ table• ot related.-,.,. 
pdn 
b. wlr1nc t.ahl• baed • t~ 
2. B,r Jl"apla8 ). Br tar.alaa 
~. Br equU.. 
s. Ueina aJ.aebra ill llte situ.tiou aDd~ 
1. Traiial.atillg quantitative atataanta into tm 
laDPa&e ot algebra 
Ua~ ot ~to .U. pNo18e 
~tioDa ifccord1D8 to aiYeD caadiUGM 
SolYiac paeral. Yerbal probl-
A~ ~· at alpbra 1D eOlut.iaD of 
~l..tlia ar181Qa at !aialli, aobOal, or 1D tba 
caa.Jnit.J' 
Ili.terpnf4ijc tba aol.utioaa ot equations, 
iDCluCSin& naptiYe Y&111ea, where tbfV hue 
aipit1cauoe 
II. ~trr (9) 
A. Renar1nc DeOeaaaJ7 coooepta and akilla 
B. Sillple 1Ddireot ~
c. Uai!lg nat.ural tUDCtioDe, 1Dol11dJ.Da table• 
Senaua, !Hbt.h• !!!!! DiDt.h Fad! Jlllu.Mtics. n.r. an el-
-'- ot oouree oont.ent. tbiat are about tbe .._tor tbe .._th, 
eiaht.tt. aDd ninth cnde•· 
I. •-u-ttcal .&ta ot tMnkingt bab1t.a, attitudes, aDd 
1:.)-pea ot appnciatiaa (7, 8, 91 
lS 
1. Tbe deYelop~~mt t4 habits ot UC11J'8CT aDd 
correctaees 
2. 1be development of habits ot eat.iaat.i.Dg ad 
cbecld.Dg 
). Learning to 1Dterpret and anal)'M elr•aDt.al'7 
probl.ea ai tun t101'l8 
L. Hoat preparation and a.rrangeaent or lfritten solu-
t10D8 ot suitable Dtheaatical probleM 
S. 1be denlop!lel;lt ot an interest 1n tbe study ot 
ablple quantitatiYe relationabipa 
6. Le~ to ap~ciate t.M place t4 •tM~Utice 
in werydlq li!e 
7. Learning to underet.aDd and appq rel.at.ioaal 
tllinJdn&. 
II. ll:lat.Or7 0! &'tbul&tica 
1. 'l'be biatozy or t.be develo~t ot ~ o! tba 
topics ot IIIL~tioal iDt.erut NAald be ued 
to at11m1 a t.e 1Dtareat, to broaden the under-
atandinc, ami to aid reteatton aDd trauter bT 
tbe ~t (7, a, 9). 
III. Correlated •tbellatical proJect. 8Dd actirltiea (7, a, 9) 
1. llu7 pro'jecta aad acti'f'it.iea tbllt correlate 
.a.U...tica and. ott.r acbool nbjeote aDd lite 
81tuatial:i8 should be a pu-t ot tbe aouree ~ 
toll\ at tile jUDior hiP achool leftl (19, pp. 
78-91, pp. 2a-25l). 
16 
Cole (), P• 22S), aD aut.bOrity ill adoleac.t PQ'Cbolo&r, oleiw 
t:bat tm rouaD, 1n part, for a larp •oant ot ta11111"8 or lack ot 
naONB iD •ocmdu7 school aabject8 1a t.bat "these COIII"'IU are to-
t&l.l7 ~prlata tor about ball the puplla." She claiu that tM 
~ to the ~ ~ not a lowering ot atanaarda in present 
cla•••• ratber a l'e'fisiOil ot tbe cnarrioul• tbat vUl. cift ~ 
l1ll atlanta aaterial vit.b which to be succeaatul. Thia 1wpliea 
epec1a1. covee oaat.ent. tor tba alower JNP' '•· 
(19, PP• 2S2-SJ) • 
Claa•• ~ !!!p!rlor atad.ata. S.. 80bool.e r~q find it. dea1r-o 
able to lun'e a apecial, fie:dble outl..iDe ot ocnaree contellt. tor~ 
nor at.w:JeDtil. Thia outline shOuld also be acco~ to the n.ec~a, 
1Dtereata, aDd abUitiea ot tbe cl.aH • hera U deterliiDecl b7 
.zt.ulift eYal.Ut.1oD ...S teetiD&e 
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It. 111 ~ that tor opu- nRlta, eft!ID vben ~ 1a 
"' in .tteot. it 1e desirable to do ccaa.i.derabl.e iDdiTidual i.Utnctico, 
l!!jor !!J!!I"i!D;cu !!!! .ateriala 2!. 1Datnotico .!!!!! ,g dea1p!4 !2 
aold.we objeoUYu!!.! coane ~ aatMatice 
!be queet.ion ot vhat ~a cb1ld llhoa1.d -... 1D ftOI'V'tM'--
t.i.Gi w1Ul hie acqu18it10D ot ~t aai.ballatical elcUla &Dei oc.-
cepte aDd tlbat a1U a.boW.d a t..cber ue in tba proceN ot bel~ 
b1a to UquiN t.bMe M1118 &Del cmcepte ,Pl"Obabl7 ba8 U 8117 •ntre 
u tbare an teaoMr8 ot •t.a-atioa. thia ..oUoe v1ll atte~~Pt cmq 
to gin a 'bl'1et I'Wf'i8w ot tbe literature tbat. baa b-. vr1 t t.n Clll 
thia ilab~t., 1n ordar to indicate tbB natare ot t.a. act.iriU.. that 
AN felt. tO.,,_ l.earn1D& iD •tMatica, aDd to U.t a t• ot 
the teach1ng a1d8 ued. Sc.e ..U.uative c~ta conoarn1.Dg YU1.oaa 
experieDOe• aDd teacb1~ aida vill be :U.ted. So.e pUblicatJ.oDa that 
conr tm aabject qUite extenaiftJ.T will alaO be llated. 
UDtU ea. t:1.lile <hlriDg tbl DlDe-.ntll centurT it vu ~ 
felt that the teeeh1q ot a~t.i.ca vu dooe eat.iatactorS.q 1;rr the 
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aod to protit b7 it 18 a !UDCtioo ot h1a 1Dtel.l.igeaoa. 
lfot all ch1ldreJl are 411¥1azu4 W11h tile .,._ bui.o capaci\7 
tor tait.iat.1Dc ·~· Wbere u. expen.oe 1a 
]Mir1ng1 tM teacher -t a1cl tbe lHrD:l.q l:J.'r euppqina 
proper ~ aot.1nty t.0 110U.Yate it (7, p. 26). · 
s.nral author1Uea feel tbat at tile j11Dior :td.p achooll-.1. 
~ are 11Dabla to deal •t.i.relT vitb tba U.t.not. 1D •tbeu.U.ca, 
tbat papUa rill laam a.1 ntain -. ot tb8 JriDclplea aad cca-
oepu or -~uc. batter 1t te•abera p1.aD 1Dtuee~ •en1~ 
~ ill a labor&toq •t.t.iiiC. 
Reft1i (2S. p. S04) writes, •utbougti teaobera ot at.aa.at.iu 
haft been al.Ov to traufora t.be1r r.citat.iOD ro.a into lGOI-atoriea 
Jtalt.l-18111t01'7 aida oont:ribQte lllieb to t.be process 
ot leU'Dl.iac. Wbile - ot tbe Yaluia can be ....ured., 
there are s-a.rabl.e att.ittadea aDd reapoll8H wbioh an 
NOO&D'Md ad &ppreciatecl b7 both t.bi t.eacbm- aDd tbl 
papUa. 
J. •taa.a.Uca laborator;r 18 liell vortb all the ettort 
it tHea to build aDd orpa:lM. Mrilt.i ...... or.r aida are 
par\ of tbl CW I ao-._• •tbod ot deftlopinc po11V to 
d1aocJnr, to 11Ddiarata.Dd, aDd to use •thliu.tica 8Dd •th-
._tioal l.aV8 11l -~ tbe chan~ or todq (22, P• 2S). 
llllOb ot the aJapl_. ~~t. of the u.t.bllut.i.Ca claaarOcill or 
'latiorat.arT -r be_. b7 \bit JNpil.a. It ie felt tbllt atudmta 1lbo 
de•ip ad .U. auch equ:i.Jlii!II'Dt., alt.!' 8~ it. h18tal7 aDd UM1 
&et the JIOSt fml IIDd pratit trc. it. Students tab pride 1n thiDga 
thq ..U +t al.YU1 ad it add8 to tbll intere8t 1A ua1Ag tM equip. 
..ut. PtapUa tead to better um.retiilld t.be pr1nci~a upoo vhich tbe 
....,._., tM tact that a •t.W 7ielda taYOribla reftlta vt.a 
• 
19 
tuorabla ruulte. Such 1IJ tbe case with laborator;r act1Yitla8 8Dd 
with tt. ue ot aaltiraena~ a14e 1D t4Nacbi.Dg uu-tica. 'lbe~ 1a 
daD&V 1D onr-uaing tbeee otbervi.ae Yaluable tool.a. t'aacbera an 
WarDed tbit. 
• •• WhUa wll~ted laborato17' work ot tbe natur. 
iDdica\ed oa do .ach to ~plta at. aiMl ear1ch aa. partS 
ot -~tical •t.ud.r• aapecial.q 1D t.be lower cradH 8Dd 
tba ja1ar h1cb aabool• j,t cu DIWV ~a oCIIIpl.et.e 
tGaadat1011 for •U..UCal vai"k ••• • ~t.e aDd 
appl1c:a\ioaa are ftl.Uble 1D rela~ •-u.tat1cal pl'iD-
cipl• aDd pi"'OH..a to other t1elda1 but :the7 do ~1ttJ.e 
toward &m.lopiDI ad cl.ar1ty.1Jtc tM 1riternilatioa8 ot tJ. 
ditte~W~t ~te ot -~tic~ 1teelt. 'rbQ' can be IUiide 
to Jll"'Gri.c» Yal.'Ubli ~tar.Y work tor ~ ot 
enrict•nat. ot eertaiD parte of lllitblli&U.oa, tNt bqoad 
~~ too ..oh 8q DOt be upected • • • ~tat.laD 
11h1ab 18 -re bwi;JWOrk aDd vbich doe~ not~UDC t.o ct.Wel.op 
ot priDoJ..pl.ea or ~plicat.ioaa 18 ~ 
t1cilq VortblUa (2, P• 164). 
AGU'Yit.S.ea lidd.ob wq be ued tO Mbance tba leamlng ot aa~ 
eatlca ..., be olaaaified into two groupe• oae, tboell lih1.Cb talal 
~ in tba clu81'0G!IIf ud1 a.o, thoee that take ~ out81de ot 
tbe cl.aa8rooa, vbetlm- tbq are act.1Y1t1es vhioh Jiight be t.emed 
~ ar .thoae tbat. are called oan-achoal. 
Follotd.Dg 18 a ub:1tnlz7 ~of·~ ot the M,jor ~ 
rielloea or etiri.U.. 'tlbioh a P'JP1l -.y eDCOaDter in the atud.r ot 
-~Uca at tJa. ~ h1gb acbool lAmal. 
I . Cl.aaaroaa ~· 
A. V• ot 
1 . 1'atboob 
2. VOzkboob 
3. leboratoJT eqsn}alllt 
B. CJ"'Mt.iaD ot, or coaat.naoUoo ot 
1. aalJet.iD board d1.apl.qe, poeteni 
2. ~ and noteboob 
) . S1aple l.aboratoJ7•tne eqaijllllillt 
!i. Probl.a related to pnaent .u-uoal 
1atAtNata .. 




6. Jlatbaat1cal £BM•• pa.sal•• caateata 
1. O.O.tria tiprila and dH'gna 
a. OrapM. cbart8 
C. AOU'ri.U.. related to real lite ~ 
1. StQd;y 1Jacc.a tax ten. 
2. ...._ aat. a beDk ~it. ~ 
3. s~ ...,epapera tor applicat.icaa ot •tb-
-t.ioli 
D. SMiDt cd blar1nc aud1o-V1"nal alda 
1. ru. 
2. 811dee 
) . Jloclel• 
4. P'JanMl, boarda 
s. felileb.r. srr--ta t.1aaa 
1. Lectunts 
2 • D•:ut.raUaaa 
) • BratnatiaDa 
4. a.n.n 
S. ~ dtacuaiQaa 
~1101.~ 
1. AotUl aDd aiJmlated 
2. Oll'lipld.o aDa etaU.Uoal 
) . Oral act vritt.e 
J.. IDdiy1daellT aDd 111 IJ"OiiiPe 
a. Bl.actboiiJ'd Work b7 8t1ld8rlta 
1. rn..tauau 
2. Probl- Hlv1Dc 
S. (]roUp 4i IIC'Uid.GM 
I . Drills tfll" 
1. Aocrianlo7 
2. Speild. 
3 • ... terT of ..,,. 
4. VoeabttlaJ7 
S. Reterlt.iCJD ot tact.. 
J . ·~t.1cal l"eCC'at.iclaa 
1 . a.-
2. Coat.W 
3. ,..., .. 
Ia. ou.ra 
K. Ptoueratat1oaa bT 
1 . stwlent.a 
.. ~ 
b . D.lll•t.n.Uaa8 
c . Projecte 
2. Older •tuclaDta 
3. O..taide 8J)Mbrs 
a . Ba.h1M a 
b . Proteasora 
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an' 1 ahle teztbo:lU aDd after judgiog each according to a llat. ot 
Critel"ia for textbook enluaticm vhioh 1a nit.able to tba looaliv 
ill vb1ob u. tatboaka v1ll be ued. 
or 'Mtlen neact.d to acea.plJ.sh objectiM._ 
VOrkboaka. Tbe l'ol.l.cwi.ng brief ata'-tt iapli" tbe values 
and lillitatioa8 ot 11orkbooka. 
QeaeraJ..q 8p"ki._ ••• Vorkboob 11b1oli are ~17 
dea'pct 8lid lllliob are uect in &J'Ili'Opriate aituat.iau and 
1il appropriate vqa tlllb.odt certain t•tunM~ 1lb1:oh ~ .-Jre 
u- Yaluble aida in iDStnotioo (2• P• lctl) • 
.111D7 feel tbat. tw atadeat.a an able t.o - ol.Nrl.T 1D tbe1r 
id.Dda thoa t.b1llp that. tbq tiaft D.Ot. -- v1 th tlle1r .,. •• 
Grotl•1okle (8) no< •1• wide uae ot avd'o-ri.nal. 81da to 
laa4 to Me•ingtul. cU.c~ o! tmtll tba eleMDtal7 OODOept.il ncb U 
Ci1Yia1011e 
ht.boritiM ~ ap'M that 110UaD jd.Otafta aN Gal of th8 
beat cl8l1.aea tttr Ulutra~ etfeoU'ftl;r tbe pra.cU.cal appl.ioatiau 
ot -~tlu u4 tor UlutnUng ocmuepta vbich dMl v1th oc.UD-
\IOU cbei&e. INOla .. locu ot poillta. 
•u.on pictures. lila stripe• aad 8l.1dea -t be ued With Judc-
llimt- after tbey haft been cbilcked tor appropriate aDd accvat.e CCD~o 
t.rat. Wb8N tba ooot.Dt iii not accurate. it 1:s ~UBDU7 u eu,r 
tO •tabl1ab a ttil• idea u lt ia a correct oae. J'al• 1Ge&a uw 
2.3 
It 1a dM1rable tor th8 teaober to prepare the clua tor the 
1"1la to be ~ted and to 1'ollov vit.h appropriate d1.Bc.uitd.aa8 or 
It aboW.d be apt 1D II1Dd that intereat 1D 110t1GD ~tuna aa 
aat.billatJ.oal aabjeete Ul' not 'be ~tl7 uaoatat.ed vitb 1Jitenat 
.._. ot tbe oper&'-10118 ot •tM~~&Uca -- to be perfon-4 
DOt CIDq ~blat v1tb naacmabla taaillt¥ ad 8p8ltd 
it ..,.. aft to - ..., wlerul. a-. ot u- DM4 to be 
~ atc.at.1uct. Dla .aqv.ia1ti.OD ot tacUit.T 1D INCh 
.-rauaur 0111 be eecarec1 ~ t.broacb 11711te.Uo ad 
repeatei:t pract.ioe, 1 ••• , tb'rualh clr111. 
• • • ~ • .a.r.tanMnl ilut. 10 baDcl iD hliDd vith 
operational tacUiv (2, P• 176). 
Butler ud Wru liat priDD1plea ot dr1ll tbat. aboW.d be uetu1 u a 
~ t.O t•obeN (2• PP• 17~79). 
Dr111,. wb1ie Yaluabla 1t pi'Opel"q ued, bu 111d.tat.1ou. It. 
abauld be lrlilpt. 1D JdDd tbat vbat 1a ~ tboH ~ that. 
pQpp,a lUra ~~ atqa v.lt.b tbe l.earlm' better ad i.e 
~ 110ft IRIOOU~ t.baa 1daat tbe7 •leam• b7 _.. dr11l (lS, 
p. 8)(28. chapter 2) • 
.Ren.-. a.ne. coulcl a1a at tbl t:l.xaUOI'l aiMl nt.eDUaa ot 
facta, JII'OOUM•• ccmoeptaJ ad at tbe ~ orpbSsaUGD ot 
t.b8 ctetaU.a ot V. eab~t aatt.v into a oobuwat. -no:Le•J ad t.be 
rilat.10n81llp ot the nrlou ~, to ueb ot.Mr. 
VJauoii atadlata rwn- b7 +M=-1YU the t.eartbltr 8boW..4 ~ plAIIl 
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calculating ~PIIflllt that haa not been .ottooed that might be ued 
tO a gr.ater extent t.ban it hu bee. Saae autboritiea feel tbi.t the 
abacu ahould be J.ntroduced ea.rq 1i1 the eleMntary ~SJ aDd that 
the elide rule and t.be ~cal calCulator aight be 1nt.r0dllced ill 
the ninth grade. Calculators eal'ft u a ra~ --.a ot checki.Dg 
caaputaticna and tend to relieve tbe dnJd&er.1 8QIIItillee uaociatecl 
w1 tb certa1n types ot problwa. Ot.bar advantage• an a1ao cl •''"'d 
b;r nrl.oua wri tera. 
1!1Pe• or claaroca equi~t are rmmarou. lrtJol• _, rause 
1a eoet trail a tractlc:a ot a oct to a.maral .tmDdrwd dollara. Por 
(22), (2S), .ad (29). 
!!!!,t •u-&t1ca aboald !!! ~ 
1'bere an I• antboritiea OD •tt.aitice edllcati.OD vho b&Ye ..-
a det1Dite atate.iiDt u to vbat -~uce 8boW4 tie raqu1rtMl ot all 
P'lpil.a• PeJ'biiPe tbe .,.t aip1t1caut J'Uearch 1n thit area bu beeD 
doaa b7 u. c.._, •• 1cm. Clll Poe~ P.l.ua, • cxaai 8a101l ot tbe Kat.iOaal 
CauncU of 1eaObera ot ·~t1ca. lD tbe1r tiDal report tbe7 lJ.ated 
fi:MDt,y-aiDe cpauU.... !tie oo mt pnceedtng tb8 l.iat ol QaHtiou 
vu, •It 70U om aa:r •,..• to anrq allot tta. 7oa caza feel ~tt7 
aecuN vbm 1t 00.8 to dMling vlth tbe ~ of ~ 
!be U.t 1a aa tol.lona 
1. c.ptt&Ucm. Can 70'1 add, nbtract, 1Ult1pq1 Ud 
di:t'1dla ettect.ing with whole m.berlr, c~ tntc-
t1cu, .ad deCiala? 
2. !!£ 2:!!!• C.~ uee po:-r CeDta 11Dderat.and1"11T 
aDd accaratoq? 
). Rat.io. DO 70'1 baYe a cleaJ' tll'ldantaDding of ratio? 
h. S.t1aat1y. Before 100 pertom a Cl'lllllpltaticm, do 
7CN •U..te tbe l'Uult. to:r the parpoee at cbjiclrtng 
70IIr "SRI"? 
S. Roaadinc ....,.ra. Do ;yo. lmoW t.be ••nSQ& ot eigDit ... 
icaat t~? Can 1'0Q rowad laibera pzooper:q? 
6. fab1ee. Cm ;raa tiDd correct Yaluea in tableaJ e.g. 
intAU"eat aDd iDee- tax? 
7. OJ:apb!. Om 70'1 read ~ p"apbiiJ bar, Une, 8lid 
e1role poa~? The gra~ of a fOJWilat 
8. St&UaUaa. Do 7cnt lmOif the a1n guidea that OM 
8bCiUid tollow in Collecting end interpretiDg dataJ 
can ,-ou uae aYeragee (•an, ~ ilade) J can 70'1 
draw aDd iriterpret a araPh' 
9. %be •tare of a ltiaaaur-.Dt. Do you know the ...,,DI 
OT"a .....;;.it, at a •taDdard. UD1t, or tbe larpet 
pindeeible error, ot tolel"anCe, aud ot tba atatemaat 









!!! !! Dencea. Can 7011 use certairt ....._ 
Ur1Dc dn'icea, ftch aa aza orc;t1Dary nal.er, other rulers 
(gredaated to th1rtJ'.;;.eeconCl8, t.o tenths ot en inch, • 
md to ail.l.1Jilttare), protractor, graph pa,PeJ:, tape, 
o&l.1per ~ter, and ~ter? 
Scp.!r! £2!!:• Cu 'T(7f% find the ~ root ot a 
lllllllber by table ar 'P7 diYiaicm? 
~. Gan you eat.iliate, rM.cl aJIIIl oonatn:act u 
iiii1i' . 
aeo-t.rl.C conaepta. Do :YOG baYe a \l.rldentandini ot 
point, u.n., ~·• pu'allel linea, triangle (right 
ecalene, 18oeoelea, iiDd equilateral), pan;l.l.e;l.ogrea 
(1Dcludi.Dg equre and rectangle), trapnold, circle, 
regular poq&OD, pria, 0711Dder, cone, aDd e!)Mn? 
!be 3=4-S relation. een 1W uee the Prtbagorean N'iatioaahiP 1n • rigbt tr!Uga? 
ConstractioD. Can 7aa., vitb ruler and c~•e, 
con~~tn:act a e1rcle, a square, and a rectangle J t.ran110a 
ter a l.inB sea-nt and an angl.eJ bieect a lina .eg-
Mnt and a anal•J copy a tnancl8J d1Yide a l.iDit 
aepent into .ore than two equal partaJ dftir a tan-
gea.t to a circle J aDd draw a ~trio figure to 
ecal.e? 
Dr!!iDJ. Cu 70U re.t ll1ld interpret, reaecaab}¥ vell, 
•pe, floor pi.anB, •cbanical dravinga, 8lld blae-
prl.Dta? Can 70U tind tbe diat&Dce between blo pointe 
en a up? 
Vecton. Do you WlderetaDd tbe --.n1nc of •ectOr; 
ad can you find tbe resultant ot tvo torces? 
Metric !l•tea• Do you know ~ r.- to use tbe 1108t ~ 
tant •tri.c anita (~~eter, cenU.ter, Jlill1Mter, w-
~ter, graa, Jdlo~)? 
Coaftrdon. In ..asur1Dg )Angth, area, vol._, weight, 
~. te.peratura, 8iagle, and .-peedJ cau yeN abitt 
tna one caav:cly ued standard unit to another vtdel7 
ued standard \ID1tJ e.g., dO you know tbe relaticm 






~br&lc !)'!bo11•• Ca you ue letters to re~aent. 
.ua..be!--nJ i.e., do you Wlderataad tbe QllbOl.1aia ot al-
~ra-do 70U know the •antng ot e~t ad coelti-
cieDl? 
FOIWilaa. no 70'1 know tbe 'MIDiQg ot a tonnJla--can 
TOU, tar enap1e, write an aritnletic rule u a toJWQla, 
aDd em JOQ nbat.itate gi:nn ftluea in order to f1Dd 
the valu. ot a ~ ...&.DlmoiiD? 
Sip!cl m.bera. Do TOU Wlderet.t.md ai~ lNIIIbere 8bd 
can 70U uae thea? 
Uatns.!:!!! ax10u. DO you mdentaDd what you &l"e do1JII 
wben 7au ue tbe ald.c.a to cbaap the tora ot a tonaila 
or vbiD TC* lind tbe vuue ot an :tmkn01111 1D a II1Jip1a 
ecpat.iaa? 
Pract.ical fcmmlu. Do 7DG know trca -...Dr'f aerta1n 
v1deJ.¥ uecl tOIWJl.U rel"ating to areu, volaza, IDd 
1Dterut} aDd to cl1ataaee, rate, aDd U.? 
St•nar tr1.al!cle• ~ proport1ms. Do YeN. knoW the 
-·n:ing or ahdlar t.nand••· and do 10t.1 know hGw to 
ua the tact. tblit. 1Ji aS•Uar. t.z1..Uil.• \bit nuo. ot 
corr~ lddea are ~? C.. 708 ...,. a 
pa opcA &lora? 
~· Do 70U lc:Mw t.be RUDing of tanpat1 
81m, ooau.? Can )"'tl ~lop their •aning bT ..... 
ot acale d:rwwiDpt 
1'1rat. •• a buaiDeu aritt.etto. Ani 7W -~teo 
i~c~U~faraU~~~·~u~ttoa 
first job in buaiDeaaJ e.g._. baTe fOU a atart 1D v.Dder-
ataDdiDs ibe keeJlinl ot a staple account, llliilking change, 
and in aritbletic that illustrates tbe ROSt ca.on 
probl..e of ooe '''' catioaa aDd eYeJ7daT attaire? 
StretchinJ ,!:!!! ctol.hr. Do 7ao. baYe the baaia tor deal-
ing 1Dtelllgent.l.7 v1tb the a1n probl.a or the conam.rJ 
e.g., tbe coat ot borrowing Mont.T, insuranCe to aecure 
adllquate protect.1on ag&in.at the rmRai'OU bUarda at lite, 
tM vi• anea• rnt ot JM)!JIIJ71 &DCl ~with a gi._ 
iDcc.e 110 as to get COOd value aa regarda both qunt.1t7 
aDd qRil1t,y? 
Pp?o&ed1ng ~ b;tPot.beeia ,!i2 conCluaian. Can 70U an-
al.JH a atate.nt 1n a .... paper aDd deteraiile vbat 1.a 
~d, and whether tbe 8\JU'tBted. concluaione real.l7 
follow rn. tJMa giftll racte or aa81111pticu (18, pp. 315-
339)? 
In tba eon. report, addnaaing hip 8Chool students, tbe eo.-
lliaion .. ,.., •In orcie2' tba~ too Ul\1 doors do not cloee an 1ot1. earq 
1n lite, the wJnSma high echool aath.ematics for 70Q would se. to 
be a.. or two JUnr ot general -t~tice. tt 
'the Joint C~nOD ot tbe Jlau-&tic&l ~saociation ot Ailer1ca 
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ad t.be •u.aaal CcanCU ot .... n ot •u...uoa repol"ta, •!be 
Co.1nioo bel.1M'u tbat •t.blllat1oa aboald be required tbroQab the 
ld.Dt.b eabool ;rear, imd beycad the ldDth J'8U' 1A the cue ot ca.pet..t 
at.a.t. (19, P• 74).• 
Dougl.Ua (4, pp. 290-94) ~eela that tMo ~ ot •tbaaat1ca 
be~ tbe ei&btb poade abould be requirid it U. proper •U...t.ioa 
ott~ 1a &•11able. He J'eC·w--
liDd gaeral -~tice iD tbe Dinth srad8 ebot.ild be Oil tbe bu1a ot 
apt.it.de .ore than oa llilbitioG becaue 1 t 1a lila l1kaJ.7 to CbaD&e. 
la a at.dT riported b7 lrriD (10)1 blo •t.ta.aU.oa ~ialUta 
reo: R¥ted tut ut.Maat.ica aubJecte be~ at tAe ·~ 
ienl. !be •taciT 1apl1ed tat 1IMre ~t 1a eleotift it abOW.d 
be deten1Ded b7 (1) tt. ·~··put ~t, (2) tbe teacber'a 
no•n 1Ddat.1aD, ()) react.Sa1 ~-teat reaalta, (4) epicial 
illten.ta .ad neat.t.aaal preferwDOU1 (S) in~ teata aoorea, 
ad (6) parent1a viabu. 
'!beN 1a an 1nd1oat1CD tbat autboritiaa 1a -~Uea ec:baoat.ica 
Jligbt a-era1l7 agne upoo tba foUCIIid.Dia Wbare tblli aatbiiii&Uoa pro-
era 1a adeqaate1 eftrT student vho doea DOt baYe a ~ lack 
ot abUit)- abOald be nqu1recl tO •tuc!T ut.blat.ica tbrou&b U. Dilltb 
inde • 
.. t.hoda m: vhich atadellta !a bll{i!d.!! dR'elop labU1t;r!! eeeb 
aid 1 1• :I.eu.c~ ~ ot.ber. 00!11'!!! !! uu-&t.i.oa 
It an obJecU•• ot Mtbiii&Uca inati'Uotion 1a to 1DRn •tb-
-t1cal ca.peteaoe for tbe Ol"d1DU7 attaira ot lite, •tt..at.ioa 
teaca.ra aboul.d obri~ at.-.pt to abow tM inter-ftlationabip ot 
.u-Uca and ou.r OCNr8U ot atwt;r, 1D ao rar u t.tav appq to 
the Ol"d1Da17 .rfaira Qt li.te. Perhapa t.be 1'ollovin& IIOMWbiat. t.ypioal. 
· iDCideot., aa related ·b7 Schult. will 1llutrate t.be DMd tor aaGb cor-
<-. dq iD one ot our b-. ticoDcaiea claaa•, the teacher 
uked the girla to -.a balta ncipe which im'olved 
tek' nc halt ot 0111 met-a-halt C1IP8 ot fiour. •ot. aae 
girl iD the clue vu ..... ot the UOGDt. to ue. After 
tba licM ecOIDOiaioa teaoblr ocapl •ined to the aatballat.ica 
teaober, t.be latter, •• 800ft u t.be cbildren returiwd to 
her, eeat. all u. girla to t.be blackboard ailil wt.naot.ed 
tba to tiiD halt ot Gal IIDd-a..belf • Bl"ery OM cUd it. 
correet.l.T •. 
"Yoar 1¥-. econoa1 ca teacber aa1d 708 oould not. dO 
tat. ill Clau ~. • Aid tM • t.Maatiaa teacher. 
•~at.,• 1Dt.urapted cme 11tU. girl, •tat wu CUPSP 
'lbia 1Ddi.oaW t.be need tor itiatiDg tbe •u-lltic8 
Work, aa tar u ~ibl.e, t.0 actual expier1eaoea ao tbat 
w v1l1 uot. baYe oar •tba&Uoa knovl.edge iDa vacua 
(30, PP• 217-20). 
'Die applied. pbUea ot •ta..UCa oarnlatiOD with lite m.tu-
U.ou aDd ot.blir echool. aot.1v1U.a llbould •arr iD accordliace vi th tbe 
)0 
.. turit.;y of tbil pupila, the total allot.ftt of U., CO IIID1tf1" needa 
Dd illtereata, llld otber 001ia1derati.oaa. "Definite prowieloD ebould 
be..-,~. tor the atudy ot ~lite aituat.icU that. an ut.b-
... ucall7 rich aDd alao tor liobool act.iriU.. that. ban a •theliat.iCal. 
bur1nc (19, P• 81)." 
Read1!1• •!be eW.t.y to c~ u. pr.iDtecl page 1a MOU~ 
ill.-, RbJect,. fberetor t.be •t.beii&Uca teaober a.mot eaoape be1Ac 
a teaoblr ot J'Md1 "I al.o (30, P• W.S). • 
••r:r help tbil t.-cber can tl•• t.bli a tudimt. ill appl.71.Dg nacUac 
aJdlla to r-c"ag iD •UU..tiea vUl )1.eld taYorable ruult. 1a 
•t..ballllatioa aoocapli.-.t.. 
laperi.eDced teacMra know that .-ch ot the b1ah .artalltt 
1a arlt-.Ue (iiDd other •ta.ut.ica) 1a daa to dateotift 
ructt DC aa t.be pU-t. Of t.be a tudela to.. • • • the te",_. .at 
an.lap ~ _...tng lJr exteMtDI t.M .... ••1na ot 
~. b7 fusing •rrrtnp into related ideaa~ b7 ~ 
u. ab111t¥ or tbe at1ldiiiate to react oriU.CalJt to the voru 
ad ~ th.a aee ~loationa. ~ JI8IV" teo~ at 
bao oa "nd abe 111gbt. uk queat.tou whioh v1ll help tM eta-
dents to 1Dt..erp1Nt th8 printed pap 1n tba llght ot tbail' tlll'Piri-• v1t.b tbe 1IUl'd ad ~ t.be8e ·~ 
nth tba coo text at. had (31, p. b62) . · 
Jla:tiray ()]., p. 1.62) 11at.a s1.Z k1Dd8 ot readings •COlllltered. 
1. 
! . BewUng to 8naltse tacta 




n.s.l.R ~ a1 tu.tiGU 
FollCIIriDc an ~ ~ted •tbocla ot ~ tbe rieding of 
~· 
1. Create r-M'•• b7 di8CUeiOD aDd cte.cmat.ration ot teobni-
q.a 'Ued 1D zowMding U teratunt alld 1i& reading a ari~o probl.8a. 
2. lxpl•1 n t.end.Dalocr. 
Vh• 'F8I' ~·· 
4. KaYe ctrUl 1D nacl1ng tar COJipl'ebeDai.OD. 
S. Ban papUa ~ t.M ~~ pq1Dc att.ent.i.GD to 
6. an. pap1l.8 paraphrue t.t. ~u.. 
1. Bimt pap1.la atate in tbeir OIIID worde vbat the pt"9bl-. ..U 
tor aDd. t.t. intoruU.m gi.,... 
e. ~ u. problAa. 
9. Practiae probt.a ilwol:d.Jig ditl'erint eitu.t.J.oa~t. 
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10. Dave puplla create or fOI'Dllate probl.eas. 
11. EDooarage ld.de readina, 1 •• • viri.ety at texts, businasa 
eeet.lcna or DeVIIPBpenJ, and world almanacs. 
12. ot.hera-For ext.D81Ye aDd det.a1.1ed •t.boda, t.bit reader ill 
referred to a b1bl1oenptv prepared by Cbarlea .a. Butler <.:n, PP• J62-
S9) . 
Jlluv' bunc:tNda ot pq88 baa been 
vr:l.t.te ~ t.be intesraucn ot u~Uc• with other ecbool 
lnlbjec:W. lD • 8bort. ~ .. 1a intended in tb18 paper, 1 t 18 felt 
to be ....U. to attilq)t a ccwarap ot a topic or 8UCh llqllit.Udll. ID-
teruted rudere are reterred to the S.UteeDUl Y&arbOok ot t.a. 
•uonal CCWIICU of 111tachen or •u-auce (21:). learq ~val,_ 
.J.11ati.OD is cae o1 tbe tiDe &rte of teiOhing. It aq be etteo-
t1ft1 auhtl.e, aDd far. r.acla1De 1a t.M reiNlta obtained 1t properq Ullid. 
'lt. proper ue or enluatiao Nquirea cOUlderable lik1ll 8Dd ade~ 
in wal.ut1Te prooedwwa aDd 1D tbl il'lt.e.rpretatica ot renl.ta. 
llatblllat.lCa teacbare aboW.d naliw tbat waluat.lGD 
18 a oant.l.mloull procua 1nYolv1Dg ~ peraooal oca-
fuwaoee ad obaerYat1CID8 of attitude• 8Dd behavior u 
Wll u iDcl~ peDCil. aDd~ t.ata. Jlnl.1i:&UGD 
111Ut be ~ with 1ndivid11&1 growth renl t1q trc:a 
penoaal.i.sed iuti'UcUOD ratbar thaD vlth ~t 
~ betwee lllllbere r4 a group (101 pp. 2)s.J,o) . 
I-t 1e ~ .svi81ble to actw1n1at.er teste cme of the tirat 
~ that. teacbilr .. 1.8 with t.be olaU to aid iD d8tera1.Dina .... 
to etan with inatructJ.on. Contilmou «n'alut.toa J!lq be ettect1qq 
11.-d to determine top1ca that nMd reteachihg1 to~ pl.alla tor 
reYielr work, to tind 1ndi.Yidual pupU'a trouble areas, to detel"'ll1ne 
in41~ aDd group progress, to help the pupU evaluate b1a om 
.IW'al.uat1oa should attapi to .auure aore tbaft 8\lbject...atter 
ach1......at. lt ahould teet the pupU.a• UD&trataDdi.na ot tt» nuber 
qatea, their appnciat1Cllb ot 1fh7 • do vbat we do in procea•• with 
DWiben, tbe1r abUit7 to round ott INIIbere, to Jake eatiat.ea ud to 
judge wt.thel' or not tbe1r an8VU'8 are reaaanable. T•ata aboulcl also 
atteJapt to eYaluate tba pu.pils1 liD&mltanding ot the v~ aDd 
concepta ot tathaatica, their &billt,' to pertona aathellat1cal. ekUla 
in various aituationa, an<1 otbe illportant ou.tccaaa conaiatent with 
tbe objectiYea ot tbe OOUNe (lS, P• 26). 
Without -.aure•nt 1D teru ot goals to be achieved, 
chUdND caD uke U ttl.e propaa 1n creat.1ft work 8lld. 
vU.l rut.r tt. aub~u.nt d18appo1ntaent ot truetrat.ecl 
etrorte md ta1lure (6, PP• l92· 9S). 
Vbile t~ above ata~t 1a aa.vbat cont.roveraial, 1t ea-
pbaaisea naluat1on in tal"U ot object.1Tea. It 1apl1H that pupils 
~d be &'IraN ot tbe goal.a ot tbe1r paa-Uoular cour• aDd ot tbeil' 
prognaa toward tboee co-l•· !ba• pr1no1plea an ld.dal3 aocepted. 
In practia., tt.n are tvo ujor tne• ot pu,oU aAd paper testa 
aost tnquentq uaed to MUIU"e propoeaa ill a course in u~tica. 
1bq an teac~ teata and atanclardised teat.. SaM otbar typea 
of written teata are tho• deliped b7 tut.book aut.hon, ctepart.enta 
ot •tballatioa, local. c.Uttees, or school cU.atriot atatfa. fhlnt 
an MYeral tn-• ot c~ pJ"Oduoed ten• appearing OD the 
urket. that •arr 1n •al• ad J)\il1)0H• 
It ie becc:llld.ng aore ccamoa tor teaohara1 throUgh obhJ'Y&tiODJJ1 
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coat___., IIDl 1Dterriewa, to atte.pt. t.o .-raluw at.t.itGdea, ~ 
oiatiau, aad. ot1aer outcCIII8a ot iut.rw:t.ic.a vitbcNt. U. ue ot writ.t. 
te1rte. 
Adnntape ot 1ia1M teacher-aade teJJta O'l'er etandard1secl tut.8 
ana t.aoMr Mde -.sta ..,- be canet.racted to teat aaq tbe •ter:l.al 
tbat bu beea. oonl'ltct 1D Cl.au, to tnt~ &rM ot ttie ntijec..__t-
t.er zoe~ ot ~. or to ten 1Dd1rldual prognu ill ~ 
areu. Tba7..., be corwt.nJatect to teat •terial 1n caanectim Vitb 
AcWanta.- ot at.aiadard.iud tau are tbat. t.bq ~ ~ wldab 
~ t• ~tabla o~. bf an l.ikelT to be aore val1d 
lllid rellable wi~ ~ct. to tbl thiilg8 tbe7 are deaiglled to teat. 
~ lURiallT •.-re H1lle ad ilb111Uee tbat. are worth •..uri.Di• 
Scorinl and ..wtniateriD& are relat1ftlt ea&T• A cantremJnial adYao-
tap 18 that tba teacher Deed DOt apead ao ach U. an tba tee~ 
progJ'ae 
Marton pointa oat that teSta should not e~~Phuise apMcl too JIICh. 
~ 1e a a,mptaa ot uate17, but DO guarantee ot 1t. Some ~ 
vi th goo4 ••terT w1ll JWYer cJ1aplq •oh a.,.ed. Be al8o atatea, 
'lbe dn&lopa1t Of bettV enluation teolm1ca aad 
the aore akutul "UM of the tecmica • bimt present. a 
real chall~ to o.1.auroCia teaobera ot U. pneeD1o 
u.. (lS, pp. 27-28). 
To eiiJ).bu1..ae the illportillee of tt. eY&luat.lon progna, tbit 
Joint 0cws'•aiOD ot tbe M&~tical .laeociatica ot Mu1.ca aDd tbe 
•uao&l CoarlcU ot Teaobera ot llat.m.atiaa pE"OOl•i•• 
••• prot..-aioilal. aatur1t7• tbe veltare ot the pu.pU.a• 
aDd t.be tut.v. of •t-..tice 1D tile ..oaad.ary 8Cboola 
all dr rvt u nen deeper md broader • tud;r ot 1Datno-
t.toaal probleu. lD auch •twiT evalua t.ioo pla.ye a hD-
daliental role. • •• It it 1a aupertlGial aDd nal'TOir, 
tbe ct.nl~t. ot tm place ot •U...Uaa 1a echlca-
tioo 18 retarded. U it ie t.borou&hl1' 8Dd c~ 
aiqq daM• there i.e auch bope for the tlrt.uN (19, P• 
186). 
lo.ded 18 pot.int.1•11;r 1n a latter j)oaitiCD to do a goOd Job ot teaab-
iD& tbriD acae wbo i.e. It ia al.ao recopised that m awe.rloacl for aae 
te.char ~not be tor another. 
a dq tbat. tbe teacher -.t teacb., t.be INIIIber ot preparatiou per 
dq• the lagth ot U. cl.Ua per1oda• U. type ot Clua (Bnal-1.ab• 
111181o, .etc.>. tbe maaber ot et.udata 1D each Claae, and t.be teaCher'• 
BiJoaN t.be ccmdi tl.oua undu- vbioh a good job ot teacbiDg caD 
or O&DDOt be done Vill .,.~ trai teachar to teacher• tll8re an DO 
abeolute ftluea tor teacbar load tbat caD be eatabliOIMI to appl;r to 
all teacbera. there baa beell Cou1derabla r.eearch to ti7 to ea1iab-
reeearch ban 'becl conQ-wenial or cootradiotort (14. pp. 21.2-l.S). 
Dou&t- and loble dirnlopid vbat 1i ~uatq called tbe 
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Douglue Fo.nilll.a to aid 1n «Mtera1Din& •tandard teacbir load (S. PP• 97-
98). 
be accCJI!IIil1 aMd. 
b popW.ar COilMilln18 Of QPi.DiOD U to tbe deairable teaching lo.d 
at the ~or high sChool 1e approXia tel,7 u tollana 
1. fiYe c1aa period8 per dq (at leUt oae period t:rM ror 
prwparation, plmn1nc, oonnl t.at.ion• etc.), 
2. 0.. t.o three ~t.1au per da71 
3. ...... .. ot 81xt.7...S..t.e clau pmi.Oda, .W.t,.-.11Nte lab-
Gratol7 pqiiode (tbia 1Dcl.Udee U. apmt changing claa .. ), 
4. 1Wnt7-t1w t.o tb1rt7 et.adeote per Chu for acadaaic 
cJ .... ('!'be ,.,.,_,. ~ be greater tor nch ola .... u bad ar 
S. O.t-ot-alue rupcu1bU1Uee 8hould be NaiiOUble U4 ill 
acoOrdaDCe vi tb the ab1l1 v ot t.ba t.eaobllr to aeau- INOh reapcm-
aiblli t1ee. 
teacher pp~t1~ 
!be taak ot t.be teacbar nov ahould be that ot suid1rta Del 
direct1Dg their (the pup1l8) work, au.alat.ing ta.a, eDDOUJ'I-
&&1Dt tba, helping tbiua ewer bard apote, •aluat.i.ng tbe1r 
progreea, md 1D nu"T V&J' pouible StriYin& to pt tma to 
P'lt. rort.h their beet ettorta to aCbieTe a pel'MDIIDt. aDd tunc-
Uonal ••f.er7 ot tbe • ter1al 1lpcll which tbl7 are vOilti.Dc 
(2, p. 167). 
Wh1le th18 sta~t indicates t.be tuk ot the teacher 1D but ca. 
area ot hU work, that ot teaching INCh that. atudefttB ~ tM 
••tel7 ot aub~t--.tter and ita application, it 1nd1catee aGIIIItbiDI 
ot tibe reapaaeibUitjy tbat a teacher ahould accept vbeD •tel"'iDc tbe 
~ ... 1oa. It. 1apl1ea tbat tba teaober eboald ba'N certain qaaU.U... 
ot a gtddaDOe ..,.o1eliat1 a pqcb0lociat1 a I"UeeirCh expert, a aooial 
leact.r, Uad a nbject-utt.e~• ~1aHat. Perhaplf care1Ul ~ a:r 
nnal other inrpU.cationa, but. t.bilae alc:me AN sutfict.t. to Uluat.rat.e 
tbl ~ ot ~ to attract the aoat capable peo~ ot oar 
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aoOiet, into tba teaCbing protN81oo. 
!ducatioll authori Uea :regret that 1n UJV' distri.cta 8al.ar1.U ad 
other conditiaaa are ncb that au:r capable people cannot be attracted 
into tbe teaob1ng proleeaicD n'8D tbQugh thq V~ like to tucb 1t 
cond1 Uaas wre 11111 table. 
ril.want to tb8 amject ot teacher pnparat.taa, but 1D tb8 ~Oil 
of the a thor, 1 t appeara to be cme ot tb8 MJor 1Dfi.ueDcea 1n ~~~~ 
tbe gap relatively vide betaleen tlhat 1a 1'8C0gn' Hd as deail"able 1D 
factor which CODtrlbutu to the ~bllity ot teacben. '1'ba Joillt 
COIIIU.aaiaa ot tbe Hau-Uoal Aaaociati.On ot J.Mr1ca eel tbe Ia-
tional CouncU of Teuben of HatbeUUca noogrdzed tin •lor 
qullti.M that ·an deairable 1Jl tba ut.M.&Uci teacblira (1) aooial 
ad ciri.c attribvtu, (2) ~ culture, (J) t•iHarity vitb ed-
l&C&tlonal problallll and U.oriea, (4) aldll in 1Datruct1aa, aDd (S) 
Jmow1edp ot and 1Dt.eren 1D •U...Uca. n. ccwasutaa reprda tbe 
latter qualit7 .. tbit .,.t, illportant ot all, ~ tba penoDal:ly 
aDd cblaractar ot tbe t.cher to be •tiatactarr (19, p. 188). 
'!be lorth Central. AaociatiCID Coaait tee aa.J111 
In rtilr of llbat tbe ~ttee reoosnizea u 1ncoacl.Q-
e1w ~ reprd:lDg tactora 1Dtl'*lc1Dc te-otatDg ..ae••• 
~ ea.d.ttee hu ta.D tbe poaitica that qaalit,' ot teac~ 
1111 vUl be det1D1t.eq nlated to the &abject, •t.te PNP-
arat.ic:D whiCh the teacher bu NOeiYed tor t.ba actual 
~ uatar aat gi~ hila (11, PP• 3-10). 
fol.l.Owing 1a a --r.r of vbat 1a ~ coaa1dentd to be deeir-
•U...Ucaa 
I. In Matlalatice 
1. COQ1"888 1ncl\ldiiig caaplete tnat.ent ot colle11 
algebra• ~ g8CJJI!ttey, and 8iz samester 
bovs ot caloulu 
2. A OOt1l"M that • .,.,,.,.,. aaa.what cr1tlcall7 
lb:lidean 180111tl7, ud gives br1e1' 1Dtrodnot.iaaa 
to projective £80i18tr7 and non-aaclidean geamatr;r, 
ua1ng fJ11'lt.batia •t.hOda (three ...... ter hours) 
3. Adn.nced ala-bra, 1Dcludi.ng vork 1D t~ ot 
equattau, •U...t1ca ot tinanee, ud ataUaU.Ca 
(a1x -•ter hours). 'J.'be course abould exane1w 
aca1ubat GJ"1 tical.lT tbil buic lava ot alpbra, 
irrat.iooal. ai1d cOJiplex nUrlbera, and oparatt<GB 
with u-. 
u. E1 tber diNe ted rea41nB or a tcmu.l. course m 
tM hilltor;r ot •tblllat.ioa ad ita conoepta. 
5. Additinaal work 1a recc..-nded tor thoee vbo 
t.ub tba 110ft adY&Doecl 88CCDda:q ooanea. 
II. lD nl.aUd tialda (vbare t.ba rel.atecl tald ia aot 
re~ as a teaching aub~t) 
1. An 1ntrodactorT coune 1D ptv'aica, utrooOIIV', ~ 
c~s~ that lialcefJ ue ot &Cilia matblliat.ice. 
III. In prateuiaDal preparation 
1. J.. ooane 111 apeo1t1a •tllloda ot teaabmg •tbalatlae. 
1'h1a couree mould be taught b7 a""'8001 wall t.zoaJMd 
111 •t.m.at.ioa, vbo bu tapt, 1D the •ecaadal7 
eclioola 
2. A coune 1D .aama17 edaaaticm, cmaideratlCJD glYeD 
to the phUoaoplv and b1stoxy o.r educatiOn 
3. A courae 1D ed11cat.10Dal p!lyebolog' 
4. A course in educat1caal teats ana mea8U1'8Iilmt 
1Aelud1ng .a. atat1at1cal •tboda 
S. Praotioe te.achi.n& in liajar field {about n1Det.7 
cl.:au-boaN recc t a DISK) (19, PP• 201.-202} • 
lJl addit.iOD to tt. abon1 U. teacher aboald blift a brom ..-nJ, 
TBB UWI STUD! 
ft. qlJUUaDDa1.re vbich vas eent t,o tbe Utah teacben (See tabla 
2 aDd Table 3, Appendix) wa patterD!td aa.vb&t after a O&litomia 
questi<WM'iN (S.. Table 1 1 Appeod1z)• aoept. tbat ..-. 1DtOZ'II&t.1<a 
wu asked tor. 'lbe Utah cpaa~ wu cl18tributed ciur1Dg t.be 
winter ot 19S6. 
It 1a .felt that \be nspaa•• to t.be Utah cpaaUmnatre oCIIIPI'lN 
a re~t.at.ift TIIIJ31• ot the total popW.at1aa of J\Vlior 111gb Soboa1a 
1D t.be atate ot Utah. AD aDa'qaia ot tbe retarDs ot the qautlonnaSre 
vit.h ~ to tbl 80bo0181 atwt.Dt popgl.at.1CD1 md teaol»rs rep-
ruentect 1a iDdicatect in fable 4, fable S, and Table 6, napeCtiqq 
(See J.ppedht). lD add1t.1cm, the atbor'a check u to toM popoapb-
1Cil locatiao o.t ttiiil aCbbol.a re~HDted rwe&lad tbat, posraph:l.cal.q, 
the 8tlllple 18 npl'll8ell t.at.1ft of tbe total popala uaa. 
Ill n.. or Ulll uon, the alltbor bel.J..efta t.bat t.ba tincUnae ot 
t.h18 ~ rweal ~ uture ot tb8 .ou-au.ca PJ"Oina at tbit jvnior 
Jd.&h 8Cbool l.twel 1a tbe state ot Utah,. 1a so tar u tbe opbd.~ ot 
tbe teachen, u expreaeed in the ~t1oaD81rea, :r'eveal tbe nature Ot 
tbe -~uce procraa 1D tbe1r reapeotift claaal'Oal8. It 1a nooc-
n1Mct ~ 1D _,.,ca.. tbe intor..tioa caat.aiaed 1D t.be qaee-
U.o•ydn doea DGt. meal tbe D&Wft ot tbe Jd"OII'• ~~ or 
accnarat.q • 
Tbe atate.Dta 1D tbe tolloving ~ are all •da Vi th r.-
ernt.icBa cona18teD.t nth tbll eon condit1aea. Vh1l• -.zv ObaenaU.. 
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..,. be worded to iiiiP!7 tbat. tbl;r .ce\U"a~ deecribe ~ cadit.10011 
ot the •t.baliiilt.ica prograa t.brcQgbout. the stat. ot Utah, it 1a re-
•Jised that ~ de8Cr.lbe t.ba YariOWt upecta ot tbe pJ;Ogra vith DO 
poeater acouraoy tbmi ia repl'M811ted 1n t.be 1'8Sp0DM8 to tba quu. 
t1()ftNI1'1'8. It is the intention and bope or the author tb&t tJ:ae 
Nader 1dll 111\erpret. t.be renlt.s ot this ~~~with tb1tl 1il a1Dd. 
~~f'•cber~ 
fhaber ~SectioNs !!!!:. ~· :Aa indicated 1D fable 7, 61.6 pel"-
cent or tbe teaobenJ at tbe ~or high echool ltmtl. teach six or 
__.. eeettau per da;r. Six ot the elenen~ teaclm's who .re teacb-
.. or ~~ore eect.iona per dlv. 
'lo c).ar1t':r the .ani,rnt ot the word •eecttcma• u U3ed hen, the 
:tol.l.oiiirig ~" are gs. .... nr .l teacher vbo teacheS tvo Clasau ot 
•U...Uca ad tbrM alaues ot 8Cieoce per dq would be claasified 
aa teaddng liTe aeet.iana per dq. A teacher vbo teechOs tour sub-
jecta to ..cb. o~ three gradea vciald be elalisUied u teaching twalft 
.-ctS.ozHI per daT. 
7bere la an 1nd1caticn that larcer :scboola tend to reqUire t.be 
teecbera to teach :r..r eectiou per day than do ilmaller schools. 
(See Table t) 
!blber ot eectiODS ot IID.tbeutica taught 1?.!!: ~· Br COIIpir1Jic 
!able 7 and Table 8, it u mdent tbat a 1~ pereentage ot the 
teacbens ot •tt..t.t.ca, tmtn in t.be l.a.rger a~s, teach ISUbj.cta 
otbu- t.ban u~Uca. WhUe 13. 8 percent ot the mathmnat.ica t.ob-
en teach 0118 to tour eecticma per, c!Sr, 75. 4 percent teach one to . 
taar -.etiODS ot atbema tics per dq. '-nty-eix percent ot tbe 
•tbeaattoa teachers teach ~ utheutics. fwentT-teven puocent ot 
tboH teaohinB on:q uthaati• teach tewr tban t1'fe aectiaae per dq'. 
Table 7. ~ ot NCt1o.u per da7 that teachers an eopged SD 
cl.atN'OCa i.Utnotion. · 
Tne aDd Iaber ot SeotLou Per Dq 
ss... ot 
Scboal 1.-4 s 6 1 .liON thaD 7 
JU.sh 
~
1-100 1 1 8 l 0 
2()1.~ 6 1 14 0 0 




1-300 8 5 9 0 0 
l0l-8SO s 1$ so 1 0 
abon 8SO l 21 21 l 0 
Eleaenta.ry 
Scboole 
l-3S 0 l 0 2 1 
36-lSO l 1 1 0 1 
above lSO j- 0 Jr liA- If- rl-
,._,.,. ot atu&mta per ~· of utblutica. Bixty .. 1gbt PN'C*lt 
ot the att..Uoa clae ... at the junior high echool le't'el. bll'Ve tb1.rt7 
or JION etwlenta pao clue. ~ perae11t OCIIltain forty or 
_... atv.MDte. !be 311D1or high schools tencl to baY• larger aatblllat-
iu ola••• thaD the ott.:.:- two tn-• ot echool8 at thU leYel. Bigh'tf'-
~o ~t ot tbe 31mior h1&h eohool •thaatt.cs cluaea contaia 
\h1rt7 or~ atudea'lta; T.P PN"C*lt ccntain torty or aore. 
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Table 8. lblber ot ..ct1aas ot •thaaatica taught per diQ'. 
T;rPt liD4 
Sise ot 
School 1 2 3 4 6 1 8 
Jl1cb 
Scboola 
1-200 8 li 1 0 0 0 0 0 
201-SOO u s 1 2 1 0 0 0 
.,.. soo 0 2 3 2 3 0 0 0 
IQnior 
Bleb 
1•)00 6 u .3 2 0 0 
301-8SO 19 lS .3 
' 
7 17 
abaft &SO 6 8 4 8 lk s 
Kh D1.U7 
So boola 
11-lS 0 3 0 0 3 1 1 2 
~ 0 ) s 2 0 0 0 0 
ab0nl50 0 8 If 2 0 0 0 0 w Jr .,.. u- u- T T 
Table'· -.....r ot atuct.nta per Cl&a at aatbalatica. 
Stadata PV Cl&U 
r..r bOar 
t.Ma 2S 2s-29 .30-.34 
liP 
SobOel 
1-200 7 4 0 1 0 2Cil.-soo 6 8 9 2 
' abaN sao 0 0 7 ) 0 
.hmior 
B1&:b 
l.-.)00 s 7 6 4 0 )Ql.-8S0 3 6 30 23 9 
--.aso 0 ) 22 u 2 
IJ TO~ 
Scbool 
L-.3S 0 0 0 0 
~so 0 1 1 0 
abaft l.SO 1 !I- ~ 0 w ilL 
ADal.p1! ![. teach8r uper1!DC! !B:! tra'Jn' na 
lullber ~ l!!r! !![ teachiDc !!p!!'i!l!o!. It ... DO\iced that -
teachen who liated GDe ~ ot ~ c:a tb1a queet.tc:a at.ated tllat 
tb1a ... tbe1r t1rat .,.... ot teach1D8, ill reapaue to Part n, C~QMUan 
8. Tbu, a t• ot t.M teachera who are U.W aa tia~ had trc. GDe 
to t1•• ;rean ot ~ abould haft been liatecl as ~ DO pre. 
rl.oaa ezperi.eaoe. Bee.- then - QO vq ot -~ bow ... 
fintt ;rur teeobara Uatecl aoe ~ at ~~ ~ 10 1a 
n. ciS.at.l"1baUt'lll ot t.obm'a aooordiDI to JUn1 ot Gper1.eaae 
18 U toll WI ~ t.be tun tin ~ 1a117 t.eaoben 1eaft ..-
~-1oa• atterwUdll til. dMNue 1a pwlul aDd rala~..q em-
atat UDt.il qe ot n~t. 
-tahl.e 10. 'r 'wrr ot 7U1"11 ot teacbiDa UperiAtDoe ct uthMatica 
t•ehen at tbe jmiior h1ch eohool l.eYel. 
!7Pe ad Yean ot TMcm'-na ~ 
S1M o4 
Scbool 0 1-S 6-l.S 16-)0 .,... )0 
lli&h 
SalwJGl 
1-200 1 7 4 1 0 
201.-SOO 3 1 6 10 3 
.,. soo 0 4 0 4 2 
JliDior 
Bilb 
1-)00 2 6 s 6 3 
301.-8SO 4 27 lS n 4 
ibcn &SO s 17 u 12 2 
ll•••tar.r 
SohOol 
1·3S 1 2 4 2 1 
36-J.SO 0 s 0 l& 0 
.,._lSO 0 
Jl) JL. 19 ~ ~ 0 IS 
I ;.,. sl..l!U"! 9! !!p!ri!ao! t•cbiy ¥thlut.1cs. litiir.-mJ-
...,._tetlla pel"C8D.t. ot the -~tic8 teachers ot Utab at the j1m1ar. 
b1gh 8Ch0ollenl ban t.aupt •thellaUca tor l..-r tbaD e1x ,_an. 
ruv peroe11t ~ u. t.eaobere report u.at tbeT haft t.auabt -~u. 
tor r-.. ,.are tUn their tot.al. ••whir ot yun ot ~ cql8-
ru.aoe. 
Ae _, be ... bT ~ t.b& ~orutiOD 1il table 10 aDd 
!able 11• tbaw 1e a t.ezM1e11c7 to ah1tt. teacbara ot ot.blr eab3e<:ta 
tha7 wwe not i.atti.cWiiltJ.T. tra1Md to teach •U..tiee bat that~ 
W been aeetpect to do eo. 
T.blAi u. ••llber ot JeU'II ot ~ teacbSD& •tblliattca. 
TJpe ad Yeara ot ~ Teaching Jlathlllat.io8 
S1se ot 
Sohoal 0 ~ 6-lS 16-.)0 tlbc:we lO 
11gb 
SChool 
~ 1 8 3 1 0 
201-SOO 4 11 
' 
4 0 
._sao 0 4 0 4 2 
JuDi or 
ll1ab 
l-300 3 8 s l 3. 
301-850 6 l1 17 16 1 
abGN 8SO s 18 16 6 1 
El•• ate.J7 
Sabool 
1-lS 1 ) 4 2 0 
36-J.SO 1 4 3 2 0 
man lSO 0 6 ~ 2 0 -e.- Jr 40 T 
!be noUcee CD the place.ent bu1Wlu bulletin bOard at tbe Utah 
State Api.cultural Coll.eae (SpriDc quarter, l9S6) 'Indicate tbat 
adJdniatntonl request teaCbera to teaCh •tba&tJ.ca 8Dd to cOaab• 
or to teach abop aud aatblu.tica1 or to teach .. ~t.ic8 aDd. ott.r 
nb3ecta, ao.etillita not cloeelT related. Iil Y18w ot t.bit abon ccmaid-
enUaa. ud becaue -~u.ca ia a ~ .ab.1eet at t.be jQnicr 
b1lh .cbool un1, it appean tbat. ft'aluati• ot policies aDd pno-
Uoa nth respect to tM tra1zd.Dg u4 h1r1.ng ot ~ra tb&t IIIQ' 
haft tba cnateat ,..,..,. ot teacbera vitb 1- thaD tour J'8&l'8 ot col-
lece ~. F~-tvo peroeat ot tM t.eaoblira ot •tbi!U.t1Ca 
report Uaat tbe7 ban 0011plet.ed tiYe or_..~ ot cOllege •tud.r• 
T.able 12. •-.... or ,...n ot cal.lege capleW liT teacben 0t •t.b-
-t.ic8 at ta. j1m1Dr h~ aoboollAnl.. 
Tn- 8IMl Yean coapleted 
su. ot 
Sahoa1 Gal 4 s 6 7 ~~bore 7 
B1lb 
Sobool 
1-200 0 u 2 0 0 0 
201.-SOO 1 19 s 2 l 0 
.abon soo 0 9 1 0 0 0 
Ja1or 
ll1lh 
~)00 0 12 6 2 2 0 
)OJ..;.& SO 0 34 29 6 2 1 
.,.. eso 1 18 20 6 1 0 
ll ntar,r 
Scbool 
1-lS s l 1 0 0 0 
l6-1SO 1 8 1 0 0 0 
llbcftlSO 1 l1l- ~ 2 0 0 - Dr T T 9 
• 
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DeiU!!• ~~teachers g! !!thaatice. Wh1le fot't7•two pel"Cent 
Of the teachers ol mathematics report haTing COilpleted t1Ye or JION 
,-eus of college 1 sixteen percent. report barlna bMD &ranted advanced 
desr-a. Six percent ot all teacbera "port lese than a baQbalor' a 
de&I'M• '1\NmtT-tvo percent ot the el-ntary teaobera report leaa 




























































!f!jor tiAU.ct g! atud;r. 1be ~or tielda of etuct_y vve ol.aeaitiM 
aa tollana 
2. fbTa1cal e~oea iDoludee ohu:Utr7, pb.ylica, pol.oa7 
) . l.¢cultun 
4. BiolOSioal eoienoet includes biolou, J)b¥eiolo11, pQ'Chol-
or:r, sooloiT 
. S. Education 
A. Blua snt.arr 
B. SeoondarT 
W1tb a teaohinc ~or 1n •"-tt1oe 
With a teaobina aajor not ill aatt.aatics 
Pb.J'aical soieDoe CG~PG~~ite 
6. l'iM arUI 1Dclas art, BngUab1 l.mgups1 .. 10, speech 
7. Foreatr,y 8!ld v11dl1te 
8. ~...rial arta 
9. Pb;raicU ec!v.caU• 
10. Social ac~a iDoludea buai.Mss, eocma.ioa, biatol'T, 
social aoieDoe ocapoai te, aociolos:r 
Onq eiebt porcent of the teachers reporting a major field of 
•tu47 1nd.1catod tbat tbeil" undergraduate Mjo:r vu in aatbllaatica. 
1'nzlt7 percent l1ated either a -.102:" or Jlinor in -tbaatica. In 
tbaH reports then vv. a tw obviOWI contradict10DJJ. Sa. liated 
a llino:r in Mthlutioa with twer than fiYe hours ot ooU.p credit 
1D •tbeut1cs. Io .u, twaty.tiq reported ...s.:rsradute 1111nora ill 
.. ,~t1ca. 
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'tftnt.T•tvo pel"'eelt l1ated t.M1r UDdergradute -Jor u u~tics, 
p!v'aiaal aoieDce ooapoaite, pb;raical acicoe, or aacoodary e4uoat1CD 
vitb a teaching •jor 1D utbaatica. FittJ'...S.ilal percent reported a 
Mjor 1D aooial ac1t1Doe, ptvaio&l edu.Cat1CD1 tiDa arts, or agriftlture, 
acoord1DI to the &bon oluaitioatioo. 
lo 1'.-&0be:r reported a cradute Mjor 1D aatbeu.tica. Obq t.hne 
Ueted tblir &ftdu.te ll1nor as u.tMaUos--cme o.t these indicated 
HrO hOve o.t poadute credit in utbelllat1ca. (S.. table 1.4. ) 
Qwt!r hopra.!!, crrecf1t rft!iTed ~ atbellatica. !birtem per-
cant o.t tM teacbera reported no collep ondit 1n aatbeu.ticaJ •1xt7 
pel"'eelt re~ fever than eight.HD quarter boars ot credit, tal 
Tab1.8 14. 'nabulat1011 ot u.jor tiel.da or Ulldergradlaat.e ·~ aa 
nportecl b7 •tbaat1cs teaet.ra. 
Jlmlber f4 M3ora 
~te..,_. Kl n-B1ah School hn1or B1cb 
tal7 
·~tica 2 14 ~ ftpieal ecdence s 6 0 
lpi.cW.tare 6 13 3 
BiOl.CCical IICiaDce 1 11 0 
lduoat.ica 
lla tatary 0 0 9 
s.cw.u.,. 
teachi.D& aajor ut.balll.tica 1 1 1 
tea~...,_. not uttiliii&U.O. 2 6 1 
~ac1nee~te 2 14 0 
1'1Di uta 4 22 .. 
:r~ lind if1ldlite 0 l 0 
IDcluWial. -- 6 l l ftv'llical edacatia 9 10 1 
SooJ al em..a.. 10 
mr If- _L )0 
..ant. ~ ~ tor a idDor hi •tbeuticaJ teD percet 
1iJd1cat.ed that thq bad ntCMai'hd tart;y-tvo or aore quarter hoora ot 
ci'ed1t. 1D -.U...t.iCa• tM a~t.. n.-.. ot bouJ'II Deeded to 
-~ tbe .tn1ww UOUDt. td ~1ft u~t1ca reo•-*4 
bT iiM Joint. C<.du1on ot the Hatheiilat.ical. AuociiLt.loD ot Aaer1ca 
aDd 1m~ CGaDDil ot 1Uobara ot ltat.btii&Uca (19• PP• 201-
202). (See t.b1e lS) 
._ where t.Mbln lilrn Uttle or no ~ 1D .. u...Uc8. 
tbare 1a 11 ttl.e t.ndeNT tor tb8ll to 1Dclude ooureu 1n •tblllatioa 
iD_ 0~ vit.b tba1r ~t.e •tuctT· (S.. table 16.) 
Az!al;ra1! ![ •tJJ.&Uca coune 
In Clll'der to aaaq. Part n or the queat.tolmail'e vit.h .rncs..o.r 
md to ~t tblt t1ndinp 1D tabular fOI'II with 4tCODOIIW ot apaoe 
f 
Table IS. Qu.rte~ hoUrs ot credit in matbeliatiea received b7 






























rea 16. QUrter bOurlt or aredit 1n •tbeaaattca receiftd 'br 
tu.cbera ot -~tic. (Graduate). 
Boura of CN4t 1es 6--1.7 
IQ.P IChool 2 .3 








nr 'iF -3 
it- felt DeOe88817 to ood1t7 and claaeit7 tbe intomaUc:la giYen 
1D tb8 q11Nt101malna. 
h •an'"l ot the warda u UMd in tbe tablu ot tbe toll.owiDg 
eeot.lcu v1ll be expl•hwcS 1D t.be tat pt.ced1ng tbe tablea. 
It -. be noted ~t •~ ot tbe object1YU1 diviaiona ot ccatent, 
experiences, arid methods are quite general in nab.u'e, while otbars 
are m.ore spec1t1c. For tbe moat part, that. 18 the wa7' these 1t.a 
were n~. ~ cour.ee, 80118 grouping ahd editi.Dg vu uecea&alT 
to a1mpl.i.f;y tbe anaqsia aDd taWl&Uon ot the data. 
$0 
-'lhrOu~ut t.hia porUon of tlle e~ o~ ot objectives, 
liiDthm, exper:tesu:aa. and othilr aapecte or the liatheiU. tic• PJ"'grall u 
to me or school, '9J'.Ie ot aCbOOl. ~rience 8Dd training Of 
taaCbars vUl be indicated O:Dl3' at tbe HVenth ail.d eigtitb grade 
lftel. It 1a felt that. tbe progra.u an toO 41aa;lm1lar and tbat. t.bere 
. 
and •ana ot naluatt.cm vera ~ b7 the author• vit.b reapec:t to 
tYP' ot school, uia of sChool, years ot upariGDce teaching math-
eutica, and college cred1 t ric81ftcl :bY tba teacher 1n tb8 tield or 
J»t. be abOIID 1n tabular .f'om ~ to ahov 1ilba1'8 ai!DU.icant. d1t-
fereDD88 alSt,. tb8 •tbOd ot f,81)Ql&tioa, or to IIbov aaaethi:ng tbat. 
1a telt. to be ot ..-ral :lnt.in'en at thia t.iilll. 
Title 9! Course. Wbile aact. Utl.ea or OOUI'Be8 1D aatheaat.ica 
Taria41 tbe CO\II"Se8 a;r be qUite accuratal7 claasUJ.ed undei" tb8 
:tolloviq t1 tlua 
1. S.enth Grade GeDeral. Biltbelllat1C$. 
2: lilhtb Ora<» GeDeral Hatheliiat1ca. The ajw ~ala m tb1e 
coune aa Oft aritb:Jet.ic. ~ edioOle ehif'tecl ~1•• 1a ·~ 
dagreea, toard ~iel vork or ~tion tor algebra. 
coarse was em appl.184 ar1t.bl&et.1c. SCD8 aebool.s pu:t coas1derable .,. 
~sis on nn1.ev of aritm.tic f'uuda!Dentals and l"emed1aJ vork. SC.. 
sChools IDt SCID8 en~pbaa18 em alcebridc and geaaetrio canoepte. 
h. Reatd1Al Jlat.bamatiea. 1'bere were tour SchoOla that reported 
claeees or a atri.ctly ral8d1al nat'Ql'4f. ·~·· we:re too ta and toO 
varied to ll3ke a ·ftlld. &nalta1S or the renaed1..81 •tn.at.i.ca program 
1n Utah. 
·s. Business Mathematics. Five schools reported claaaea whore 
7. lbe St.eV&i"t school at. the ·Uli1verait7 or Utab Of tared cwraee 
with a vanet7 Of t.itJ.es. The content vu also varied. ~or the 
courees ·'lllel'e un.graded. 
Object1Tea. n. .obJectives given in respon.se to tbe q11Nt4.oanairi 
were coded and clasillied u l"ol.l..c.rtu· 
1. U..S1 To aarut each pUpil tO recognize t.be DHd !or 
iiief'the ~of :mat.nematical sJdlla 
2. Ba81o st11 lea 1'o uaUt ..ah pu.pu to deYelop• illprowe, 
and .aintain baSiC •th8mat1oal aJctlla and~ 
1ilcluding prob1ea solriaa tecl:iD.iquea. Tb1a ~
inCludua ~tal procaaaea, quant1tat1'N procea-
sea, tbllli tOUJ' bal:.t.c opera.t.ioms1 cotmti.ng1 ataridaz'd UJU.te 
or -.snre. aimple ~t. Whole aa.bera, b'Bt1ou, 
O.Ci•l "• pen:entap, etc. 
). Applicatiqu To a8ld8t eaCb pupil to appqo bulc •tb-
aatical skills and cancepte 1n c1ua and m acwal 
Ute problaaa aDd to prortda ~ wb1cb 11111 
8S8W."8 abUi ty to appq tbeee aH 11 • 
4. Deaii'e. To atiaulate within each pupP. an 1ntereat. in 
•tbeM."U..c:e aDd tbl deeir8 to leam &Del apply •tJi;.. 
autioal aJdlla 
s. 
6. Selt-ruliutiaru To ueiat each papU vitb rupect t.o ;;-rsona1 evaJ.uatiOn, selt-reaHaation, and ilaproveaeDt. 
regarding u't.Maatica 
1. Adni:ICecla To proi'Uie each pupil with erOrib in mr. 
cCiiPlu •thalat1cal concepts, spac"ie~ relationsbipa, 
ad cec-~ 
8. M1Dd I To UISiJrt. eaCh papll toward geJWral iaprov811Bn\ 
ar-ld.nd. Th1e grouping includeau techniqaes ot 
tta1nHnc clAiarq. ~, independent:b' and 1n • 
organ.iMd •DIMJrJ abllit.T to ~ &tad uke sOUDd 
J.ss-ate baaed GD tactnal data.J capaci v far abstract. 
reasoaing; abUiV to ~ aoi:t ift~t -~ 
-t1calld.tuatioaaJ 8Dd nob ~nts Of a1Dd 
'· 
10. llltenatt !o dn'elop 1i1t.h1D each papUa~ 
interest 1n aatbaatica. 2hia grouping inclUdes• 
enjOJWlt of -~tiCSJ MM'CGIII fl'utration, tear, 
arid hatred tor Dllltbeart ticaJ eJ;ljo;rent of a llleD8e ot 
~!~alt. 
n:. '1bouljht ~~ To dn'elop within each PQpU m appra-
ciati<m ot nabera u a t.ool tor~ tb1aldag 
12. Correlatic•u To u.iat. each pU.p1l to dnelop eki1l 1A 
otbl!lr tool Sll>ject.at J"Mddng, writing, ~caticm, 
ud -u-t.1callite1"807 
lJ. ll:.l.!tog'1 Hla~ ad aDcict appl.1.Dat1oaa ot aatbeliatS.ce 
1.4. !Es'tiala To ~ 1Ddi.Yidual adjuat.liimt tor tboee 
are handicapped through absences, and ale»~ leaminl 
lS. Cbaraetera To assist eaob ~pll toward general blprcwe-
..at ot character. 1hl.a groupiq 1Doludest pinoaa1. 
i:ilprOYn nt ot vorld.Dg habitaJ accept re~iblliVJ 
good o1U&enab1pJ proper diacipllneJ aild ncb iJiaProv'~ 
_.ta ot character 
As~ be een in fable 17, there 18 litUe ditterence in the 
objeetbu ot tbe course in Mtbellatics betwen the HYenth aDd. eigbtb 
grades. ftle Mjor ~sis 18 <m objectiYea in cGDDeOtion with basic 
table 17• Obj.Ctifta ot aannth ·&Dd ·eightb grade pner81 ·ut-..atica. 
Srnilth Grads ,. .. Z1gh1.h Grada 
.. 
. . . .. 
High "·. J~or. { &l -.an~ · ~ 1 . T~t.al• ·, . High .Junior I-~ , 






T..chera Reporting . \ . 21 -6S- ~-·;. j() li6 . - :l · 2Q _· ' '76 15 , .. ·111. • . ·:r; 
·.·I ; ( .. - ...... (' - ' ~ 'J 1' .. . ~ ' .. -·- -. -
II • -~ • -- .~ ,._ , • 
. '. 
-
I ..,_.._ ---._ • ;_-.. ,' ~' . _, . 
Objeot1v .. a 
"- :" '-: 'L.. .. ..,, II'- ~ • , i-r ·~ ~ I ' I o 
1 f. ieed · 1 1 F 3- ' '· >- 5, 8 ~ ~ 12 '10 3 •' 2 • 7 ,' • 1 • 4 • - 13 . 11.7 
• ' . . . . ~ J; J ~.-{ •,,, ~ ' . - ' . . 2~ . ·Basic 8ld.lla " 20 , · S7 .. ~ '"'27 ~;-~: 104 .··, J 89.7 ]16 62 .· 13 91 '82~0 
3; _Appli~i1011a,'. 8 , 37/ ·. vr :17 ~,-<, 62 _ $3~4 ' . lS __ . · .46 8 69 > 62. 2 4 Desire · - o · 4·· ,... ·· · ··1 : '·: ·9 7 8 · ! o:· · ( ' 7 - 1 8 7~2 ~ I . • . ' '· ' \1'-. ·,,• ~~.,·- •• -~ . ('-~~~ f t J- _., . ' ., j,• :· ~ - I I 
9 8~1 s~ ' ~ugh~ problau .. ' · . ' 13~. {(0rl "-~v l 17. 14.6 ~ : 1 .' . 7,: ,. 1 .. 
6. . Selt-rulizat.ioa 1 '· t'"l • · ~ .- 2 '·-;JJ 4 , 3.4 0 . l: , 0· 1 ~9 ?; Advanced . 1 ';:~ ·' Co 2 l'u) ' 8 ' 6.9 1 ' l ( :• 7 . 2 10' 9. 0 8~· lf:J.nd··.. .. 6 .. t 1 J:<~~-: ! .;:;~; 18 lS.S ·. 3 .. 14 ·- 2 9 .: 8.1 
9 ' . Pre . ti: . 2 · S •, 1 '}"'.~ 1 A "" 8 6 9 ' 3 . lS 1 " 19 ' _, 17 '1 
. , para 01l . . I . , • • . . , ' • . ' 
-· . • . 10. IDtereat o · o · ol:.;··~. o ~·-~:'· · o . ' o;o .. 1 · o ·, o 1 o.9 u~ >nwugl'ii tc>o1. •· o j! 1. ..\~ ·· · o · ~ i ·o.9 . o ·.. o o· 
. 0'. o.o ;1.2~ CorreJ.aii011 ! • 2 , 2 -, 1-;-,.}'0 • . 4. j .4·· '?.- ·· 2· · 0 ' 4 ·3 ~6 
lJ~ ·Jf1atoJ)i ' . 0 - 1 0 r ·, ·:; ;,0 ~ ,Q 0. 0 · 0 0 0 0·' o.o 1.4~ '·a••tUal ,. o . 2 I:~ ·-;~·,:9 • ..2· .1. 1 ' o ·O o, 
' .o ' .. ·o~o 
lS. : Character' · 4·. S : ~ ~~ 2 . U ·9.5 3 4 . · ·. 1 6 7~2 
~ 
nt.ble 18. t>bjectivea ot nint.li grade, pileral·. raa~tics and .. al&ebra. 
!Unth c;lrW Oeneral. ~·Ma~Uca Alga!tra 
I - ..... 
··--·•' ' ' . .. 
-- ' - · .. 
-
- . ..-. 
~~~~- Junior -Ei.~ . .. H1eh ,Junior . 
School lt1cb ~- - Total.e·· ' ·School. '' HiP TQtala 
'· 
.. . . 
'. . ' . - -~. .. I .. ' 1 ' 
.. 
. . . . ., 
'--cbars ~~~: _ . - ,. ;14 ·41 '. ~ ·.sa-· · · I -~ 12 • 2) . 3S % . 
' 
J I 
' ~~ ll'"' ' l 
, . ,. 
.-




. I 11 •.. 
' l 1 .• ffeed· .0 1 o- ' ' 1 . 7 . ' -2 ~-. 3 ~- S.? I .. 
2. · ~1c aliul.a : ' ll .)6 3 ·r so ' 86. 2 ·;; l), 7 '1S ' 22 ' 62.9 ~· ~ 
. _· s ' 8 i) . ' Applicat1m,1 _.- '11 .30 ') . 44 ' 7S.91or::-'- -~·· ' 3 •, :~ 22. 9 
4•· Desire . 1 i 4 . 4, 0 8 " ]J. 8 ·~ ~· -~, 0 2 2 ·, .. S.7 
· o~o t ~~- ,i .. .· ' ,' 2 s. Tboucbt Prob:Lema ·0 0 () 0 .l . s ~ 7 - L - • 
6. . Selt-Real.i~~.t10D :() ' . ~ 0 ., '1 . IJ.- 1 . 7 ~.~-~-~-;v o . -2 2 · < S.1 
7 ~ Adv&Doed . - 2 ,'7 \ / .. , 2 . ·· u l19•0 c~~ . ·o ' ,. 2 '2 ... ' 5.1 8~ Hi.ncf ) ,6. '. [ ". 0 ~ . 
·' 
rlS~s·r ~-~1.) ' ;4, ' . I: ' 1+ lS l. 42.9 
9 ~-- · Pripara.t.1on 1 _ ' 6 l . 8 13.8 ... 7 ~- 7 ·14 ' • 4o.o 
10.· In tereist. ~~ ' 0 ''·,' 1 0 1 . i- - 1~ 1 '., ' 11~:, 3 4 • 'c'; li.4 11.. thought- toa1.- ' rlo· .0 0 C.) f ' l ; ~ . ) ' - ~· . 8.6 
' . ~_iQ~O r '..:1_-~l-~ o 3 12~ · COrnlilt:l.on · ' 0 0 l · I 0 I 0 .. ~o.o --, .. o 3 l s8·;6 lli Hia~ · ' 0 ' ~ 0 . : .. . 0 0 - ~ 0 orr''~:. ' 10 ' 0 0 o.o • • "rl ~ .. ~. - LOI ..: 
14. Remedial o· 0 0 . () . -\. . \. .... /11 . - -;; . -0 . 0 o~·o I . , "o.o , lO 
l.S•· Character 2 .s o · . 7 . r . . . ' 2 .3 . 8. 6· . 12.1 ,.:~· ,\ ~1~~-
~ 
fable 19. ObjeCt4.YeS' with relat~ t0 tbe rnazBber· of. ~~r hOurs -~ ~ridit ~- fia~ti"-. ~iftd b7 
•t.heiDa.Uca teachera. 
Quarter 'Hciura. or· Credit 1n· Mathcmlatin 
• . ' J 
"'I .tJ _ 
',, 
". Raaa ,·, ' 1.-17 ~ ·'1 18-29 ' . 3o.4l . :AbOYe· 41 ~ " ~ . . · -.. ! • * 
' 
.0 • .' u( 
! ' 




~ ' .: . 
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J lj ' 
1.. 'Need -.1 l r 4.s.- ·~~' 8- 12.1 ' ' 2 ,_ 7~:7 · 0 0 . 0 ' .o.o 
2~ ~ ·aae:tc·· ildlle ' 20 ~ · 90;.9· S7 - . ·, 86.4 _ · 2U ·- ·~ 92.3 · - lJ · · 81•2 " lS I 1oo. o 
.3·~ ·-.&pJ,uoaumi . ~ a ·} _ 36~4- .J. 39' .: · ·;9.1· .. 16 - ·61-~; · . u 68.8 -~ 7; 46. 7 
4~· Desire - ,. J . • 0 "~ .. o.o ··4 ' 6. 1 ~. l ':3.8: ' 2 . · 12eS'. 1 6. 7 
s~ . _ ~ght· probl.a. -'2,, .. , · ,:. 9. i ~o : ~ ..• 1s.2 - 4 · ~5.4 · 1 - ~.~ 2 13.3 
6~ , ~~~aJJ.sat1~ , o ·o;o ~ . ,-1 ._ ., : 1.5 ~ · o ., 'o. o _o . o. o .~.. c 13. 3. 
7 • Advanced . . - , 1 4.S - 7 . · , _ 10. 6 ,. , 2 , - 7. 7 . 0 ,, jo.o 1 . . ., . _6. 7 
8j · ,JIIin4 ° I - . .1 . 4eS - ' s: •; 1 .. 7.6 . ~4 1 ·15.4 • ' 3 , i' 18.8 · c ~1~ / ~~-7 
'9~ -~~ation ' _3 ., - ~.~-: . 8 . , 12.~ 3 . · .. ' ]J.S 
1
• • 4 · .. 25eO ··. -· 2 , . 13. 3 
l.O. ·:xntereet ' · 0 0. 0 1- · _ l .S .0 -o.o 1 0 _ . 0~0 ' 0 .Q~O 
ri~ Thought -tool ' J .l_ • o ' _, ; 'O.o I -. o · '\ ·o.o _ o" ·o.o: . 9· · . ,.o.o o · · = · 0~9 
12~ COI"relation· ,-."' 1 " 4.S 2 · · ' ) . O r · 2 7 t.7 · 1 - . ' 6 . 2: ,.0 1 0. 0 
lJ~ HiatarY 0 • : 0 o.o , ' 0 • ' l o.o ' 0 ' o.o 0 • .o.o I .6 , o.o 
14~ . a.wd1al I ,, • l 4.s· ~ •' 0 ~' 0 • o.o 0: L " ': o.o 0 o·.o ' l ' - 6~ 7 
1s • . Cbaftcter . · -~ o. : o~o .. 3 , b~s · .4 · .15.4 _ 1 6. 2 ., 4 - 26. 7 
m 
.eldlla ad applJ.oaUou. 'tbaN appeare to be a sl.igbt. 1Dcnaae 1D tba 
e!Cbth gnus. ot at.tent.ion to appl1cat.ioa8 and ~parat.iera tor trtctwr 
aat.biMtJ..U, with a .upt c:lllcl'ealie 1D •pba•i• em bulo flldlle aat 
llint.h poadil ~ aatbaat.S.Oe abon a abitt ot •pbaaia tovud 
applloat.i• ot aatheMt.1c81 •ld.lla. lleabra bu deorea8ed ..piallia 
0D appl.1oat1GD.t bat 1DaJ'eaMcl ..pbeirl• Cll'l illproY I Dt Of Iliad. 8iJd 
preparaUaD tar h2 p.r aatb.atJ.ca. (See 1'abl. 18.) 
1D nlatiaa to tnsm• ot teaoa.n. 
Diri.eicma !! coune ocmtent, HYeDth!!!! fic!db ll!d!•• l'ba 
olaa.S.tloaUaa ot diYiai.- ot coarse OGDt.lt vu u tollona 
1. Wbole Dlllbel'fl Bu1e operattoaa vitb wh<Wt s--n 
2. PnCUarun Bu1a ~t1CliUI vit.h caMtaa traat.iCliUI 
6. a...w• ss..pte ..-trt <P81"Detva, ...... i61 ... , tena uect) 
7 • Appl1cat.1GDI 1pplicatioD8 to lite problaill (~, 
bwdDU•1 ~t.1 t.nm.port&Uoa1 coo enica~ 
hoaa1nc prob]Aillll, iDte:rut, b•Dk'nc) 
8. ssre pvb! 
'· 10. 
11. U!dg t..oaaa V• ot toola tor ooneVQct.iou aDd 
.uanMDte 
• 
14. .IucU.r.o' ......-nt.a .Ratto, ~tiaa, PI~ 
ralaticm 
lS. Sqpl'! 1'00\ 
16. ~· 1Dt.rod11ot.1oa t.o 4U.pbra (ue ar 1'orilalu, iliiiM£-..... 1"8, ~) 
17. ean..l..aUana Cornl&UOo vit.b otller abject.. 




22. ApP!'!01at1CIIll AppNoi&tioD act1ri.Uea 
23. a.n.ilrt s.n.r pNrioall ,...... Work, piaeral. ren.v 
!h. •w•n• ••wr ~..._, ~ !Dibere (See 
'faiile 20). 
D1Ylaiau !£ COUI'M CODteat DiD.tb qade &!D!£!!. aathe.:Pt.icae 
Clua1t1oaUaD ot d1ri81oaa ~ C'OUJ'8e oont.t.-.. u toll011aa 
2. Pvoeat.aiP 
1.. a.c-tqa aSJIPl• aea-tl7 aad •aaul"eD8Jlt. ot ~ 
rio toz., per!Mt.era, ana, Tal~ 
s. 
6. 'IDc!iJoeCt ~t.a rat.1a, ~tian, ~ 
Nlat.ioa 
1. Met.rio mt!!• b •t.ric 878tea .ad ~ 
S7 
fable 20. DiYiaion. ot course content, seventh 8Dd •icbth gradu. 
88nnth Qnde JU.cbtb Oracle 
a1111.r ot teacbera Bepart1Dcz 1l6 1ll 
C•t.em• 
1. Whcle ,...,.rs .39 -32 
2. fracticma 93 47 
3. Deeiliilil:a 91 49 
4. Perce tap 99 12 
s. s' 23 





10. 0 1 
n . UaiDC toal8 4 l 
u . Yoaabal~ 2 0 
u . s 4 
u. IDdirect ...._, ll 20 
lS. sq..,. root 2 la 
16. 10 S4 
17. CarrelaU• 0 0 
18. Dl'1ll.a 7 10 
u . letiat.iOD 1 0 
20. Diwdliga s 1 
21. Paaei'al 4 4 
22 • . .A~1ati<lll 0 0 
2). ~ 23 )) 
•• 
.....,.. lS 3 
8. YOC!l?!Ua.!x• 'I~ ot at.bau.tJ.ca 
9. Boots £!!! pc!!!!!l 2108loq aquan roots aDd poa1 t1ve 
1ntapl pcJIIW8 
10. !lpbraa lDt.roduOUCD to algebral.c caaoepta 
11. Por.t a.a.tqa Iiltr0duct.1.01'l to torul pea~~ 
12. 
14. 
lS. SCale clf!!1DR 
16. (ktapbil Qrapb8 IDCl oharta, ocmetrUction aDd uae 
17. 
18. flaber m*-• Jlwliier Q'8t.-a, ~ inalbera, 
~bndSDI......,.. 
19. ~· Rn1aw ot pNrioua ni'k 
20. Appl'ob!I: App11cat.icft to ~ ~~ 
~. - --· ~t. ~tipll. ca-
.-aicaticD, boaJ11N P"((bl-• bank1Dg1 fiiaaDc~ 
illterut. 
21. Probl-• Prabl.ea aol~, thought pJ'Obt.a 
22. !sua Uou • UaiDa equat1c:ma aDd tGI"'IIIl.u 
2.). S1pd "" .... 
2ll.. CorNl&t1cl'lt Correl.aticm acti:rit.iea1 c~ 
• tlblilfaatlca aad other aubjecta 
2S. P•sM•' a Atterit.1on to individual .eda, rradSal 
act1ri.U.. 
26. Dr1llt .Drill f'ar speed~. ntteutiOD ot akJlle 
27. Stat.iaticau IAVoclu.Ot1oa to atat18Uoal •tblilliatica 
Jar Ulhal•tiOD of cliria1Gna of C~ CQD~ Jainth grade guerill 
•t.biii&Uoa .. fable n. 
60 
1'liblAI 21. Diria101111 ot aoarae ocmtet, JdDtb 8ft4e e-u-a1 -~ 
-t.1aa. 
Total ar..ber ot -n.aobera RepcJrU..Dca S8 
Coa.tmtl •• Cant.t.a Jo • 
1. Baa1o open~ 24 lS. Scale~ 1 
2. Pva.atap 30 16. Onpha 10 
l. Jllmc*1 ate D11"1ber 7 17. Pmsi:'1a1 2 
4. a.c..trT 2S 18. 1fullber qstemis 2 
s. ...._.t 10 19 • JWrlev 23 
6. llld1nct~ 8 20. Appllca tion 47 
7. .trio .,.a. 3 21. 7 
e. VoaaiNla'f'T 1 22. lqat.tcaa a 
'· 
Roota ad,..... 3 2). SigDed ,....,.nt s 
10. ll.pbra 27 24. Cozftlat1.0D 1 
FOnlal gec.etr,y 20 2S. R 0 
6 26. Dr1ll 2 
2 27. Stat.iat1ca l 
14. •u-u.ca 0 
Diviaiaae !l, coarae COiltelit. al.&!b£!• Tba clue1t1oat.1cm ot d1Yl-
llicma or ooane caotent 1D algebra vu aa tol.lona 
1. ftetr1iin ~ ot tnildntntala ot ar1U..t1a 
2. 
s. '•!oJ:iDc• Special jlrOdUqte and t.ctor1.1;tc 
6. JWBrs !!!! root.a~= 
7. S1pd I'IUilben 
8. LS.teral.JIIIIben• Baa1a opentiaDS with a~ literal 
Jlllllher~ 
' • JClliaUoua 8olriDc equat.lau with oae 11Dkn<-.:l 
10.· Orapb! 






~pp1.1caticiD to lUe llituationa 
20. ~· Operat1eu td.th ~upiq llj1lbol.8 
n . A.xic.at l.Jildlir8tand1ng m<lll8, theor..., postulates, 
aad 8aOb coaoepta 
22. Siaa1 t,aeoU !Q!!U.. 
2). 
6l 
Thilnl u a ~ tlheence ot eapbaa1a on tba h1at0r1aal dlrMl-
ft'ill~•t ot algebra, 811 area that ld.ght bilt UHc1 e.Uectinq to ati.alate 
Table 22. Dirlaiona ot coune cantent• Algebra. 
~ Scbool. Totala 
"iibe Of TeaChers Biaport.i.Dg 12 3S 
(l)jeictiYH 
1. s.n..r 1. 1 2 
2. 'Pi'ObUa aoln. l 3 6 
) . Reilldial 0 0 0 
!&. v oeabul.:fir7 0 
s. Fetariq 19 
6. 17 
1. 23 
8. L1teftl,....ra lS 22 
9. Bquat1ciD8 18 27 
10. Qrlipt. 14 19 
u . ror.a. 6 ll 17 
12. .l~t101l 0 1 1 
JJ. 'ffUIIb+r8 0 0 0 
14. Ratio 4 u lS 
lS. fnct.icma 4 10 lJ& 
1.6. Qaadrat.ice s 12 17 
17. Vari&tioD 0 6 6 
18. 'fri,__.tl7 l 6 
' l!J. 0 2 2 
20. Clroap1Dg 0 l l 
21. •n.- 0 1 1 
22. SJwpl tm.ou8 eqaatiGu 6 ll 17 
2). m.~ 0 0 0 
cou:ree m Aleebra. 
See Table 22 tor tabulaUcn ot coaree cODtei:l\. 
1~ 1• the clauif'icat.ion ot experi.eaces designed to achi..,. t.a. 
objectiftlt ot the oourae 111 -~t.ioaa 
1. Lite eitut1oua ActiritiAte related to real lite 
prob]=r 
7. Dr1llaa Drill.a tor Qiled, -~. tliDda..stal. 
C(lDOepti 
8. Fiel.d frip! 
9. GaileaJ OU.s, :pUailes, contests 8Dd other reereat.iCIIUil 
.ctlYiUe• e.pha•1•1n« the eoj~t ot atblaat1ce 
u. a. uart 
12. CorNlatJ.Oila Iate&ratiOD ad oorrelatioli act.inUe• 
u. Labori~a t.bol"a\Gr7 ~. 1a claA aa CNt. 0t Cia Vina too1a t.o draw aad _. ... , c:an.trac-
tf.Da JIOdela, toOls, etc. 
lS. ~ •licat.i<•n Oral o• mi.cation ot matt.II.U.c&l. 
ooocept.e and prob~, recitatioo 
16. 
6) 
18. Scftpbo01r!1 Student uintained eera~ am coll.eC-
tlcma• iDdiYidual or sr.oup 




teacher presentatiana 1 Teacher praaantaUoas suCh aa 
Ieeturea• daacmatratima11 1Dtern"t etorieli 
Teetgt Tee~ tor ael.fe.eYa.luatiUl, cU.a~, u 
-~~ 
u~ or text.bOok8 tor uMenl~ aDd 
1.eaeN and actifl.t.ies that etiJD,late interest in ma.thematica• 8UCh 
u cnatiaa or. ac:rit.pbooka1 preaen;tationa bT outSide speakers~ c~ 
tUa act1Y1ties, and laborat.017 eZ:perf.Bilcee. 
1be uee ot tedbooluJ and ~JC are the moat ca.aon ·~~ 
ldtb the ~ible exception or teacM:r pneentat£CID8. Wh1le t.he 
tabalat1GD (Tabl.e 23) doea aot J.ndl_cate that teacher preMDtaUaa 1a 
b .,.t COIICaan a:perience1 there 1a Uttle doubt but Wbl.t 1t 1& the 
~. 
1ben 1M'I"e :no tt1grii.t1camt ditferencea indicated, 1n the ~ 
r1MaNf t.biat atUdelita encoanter, 1D teru ot aise or t!7P8 or 8Cbool.1 
'f!JUil raquil'ed to enroll 1n -~uea. Pollordng 111 a tabala-t1.Gl 
or reasooa ror arollilmt in Dillth grade •tbeUtt.oa coureea. (See 
lfable 23. ~and t.rials ot Wtntetioo. dllaJ pee! \0 
acb1e'n tJ. objeot1Yu ot coune ill •tta.atlca. 
Gradel 7th 8th 9th 9th 
General -th. Algebra 
U6 lll lS 
1. Lite aituatiaae 2S 2) 16 6 
2. Audio ri8ual a1.ds l2 7 9 J ) . Blackboard 9 9 s s 
4e Bull.et1D boal'd 3 2 1 1 
s. Diseuse 1m 6 s 2 1 
6. Au:lg~ IDU 21 2J 
' 
6 
7. Dr1ll.e 20 s s 2 
8. Piald trips 1Ja 16 13 0 
9. a.m.e l9 26 7 l 
10. ~ u s s 0 
11. 
"' 1140Zii: 69 59 26 22 
12. CarnlaUan ) 1 0 1 
1). LebaratoJ7 12 l3 s 1 14. IIGtebOob 1 8 s 2 lS. Cca••dcatioh ) 2 2 0 
16. Olltaide ~ • 2 1 2 0 
17. Problaa aolnng 2 2 0 ) 
1.8. ~ 2 1 0 0 
19. Stoctent. belpera 0 3 0 0 
20. ~-~ 0 1 0 1 21. !eacbilr preeent.a t1CIIl8 7 1 4 h 
22. lUting 8 lJ 6 l 
2). Textboob 91 88 42 28 
24. 'Workbooks 1) 11 6 l 2S. P.rojeeta 
' 
s 3 2 
26. RevUii 1 4 1 0 
As indicated in Table 2U• tbare are echoola where ·~· an 
~ to enroll 1D ninth &radlt -t.~t1ca. The ....,. uecl k 
wteraine who abould be~ to enroll an tabul•teclm TUle 2S. 
!be •au 11011t t~tl.T giYen 1a U.ted in tb8 table 'liiJder •other. • 
Tbe __. SiYen vu. one couree ot •U..tice be;yOad the eigbt.h 
6) 
~ 1a ~ tor ~tion traa hip acbool. lD a ..... t.IWI 
ai;b.t prop_erq be U.tecl .. 11elect.ift11 01' ~~~ ot all•, ~· 
reCpaiNd of all 4 18 2 2h 
~ot~ 4 12 0 l6 
eleoUw 6 11 1 f-IIi' J&r T 
Al ..... 
Nqa1recl ot aU 4 1 0 s 
reCpaiNd ot - 3 4 0 1 
aleotiw If- 18 13 0 0 i-
'l"ablAt 2S. Mxu 1l8ed to detendM vbo •boald eoroll.• w-.a •-• are 
~uiftjd t.o earoll ill Jd.Dth .... - tbiii&UC.. 
B:1ib Scthoolt Jmdar B1P 
Oeaaral AJpbra Glaen1 ,llpbn 
•-u-u. lfatl-.t108 
1 0 0 0 
0 0 2 0 
1 1 4 l 
l ) 8 1 
v:pca tM dt.Uc. otv baU ot tao. U.ted ....s.r •ot.ber" are ot 
tb1a t;rpe. 
Jletboda !!!!!& H ct.nJ.op abUi\t; !2 appll J'MdiDI M1 1] 8 _!2 !!!:!!-" 
t4M• l"ol.l.ariac 1a a lJ.at ot \be •thOda ued to c:l8ftlop t.bit .-. 
denta llb111t;r to appq ~ akUla t.o •tla.at1e~~a 
1. Vocat-l•JXI V~ atwtT Del ape1Hft1 
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b. ~~ DinC~ t.cm.r 1Det.raat.10D, .ot.iYat.ioo, 
di.l"eot.im 
S. ..taHa laYe •tadeat.a Ned vrU;tc wort ar pi"'bl.ett8, 
ta.. natate ill CMa vc:wU 
6. Btport.aa St.s.t z.port.e, oral sad vrJ.t.t.eD 
1. Q!i!!UmiMt V8e of tbe qDUU.GD 
8. '-tat tuu mt eftl.uUGDa 
U. •wMwa •tcbt" ~ 
12. ~iGIU U• of dl'1ll.8 ad aarouu ia I'M(Iin& 
~too• ~on~ wtnouaaa, ~
... pr0bl8a 
]J. SWcllat +e!9!'tnca Stuct.D~ teadainl 'ir.ltbill ol•aU"OCa 
lla. Rsesarcht Cl.u8roca •twtT aDd act1Yit1ea ill ccmoect1clll 
vitoh reports, tONS, -~Uca concept.a Ulid 1D real 
lite 
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'lb8re wre DO -~ ditterenau :lA tbe •tboda uied aa to 
t.rpe of eabool., 111M ot aabool, trainilll or teacbera. or ~ of 
teacban. AD ua1;rld.a at •tboda liNd 1D the diff'wan~ .,.._ 1a ltbolm 
1a 1'ab1a 26. 
llet.bDda!!!!!!:! &inlop ab111!;r!! applz akUla learDild J!! otbR 
CCNnU !2 •t.hilllatica. PollOid.ng le claliait1cat1cm ot •thode Wlied 
t.0 t.lp b .t\ldellt dlrnlop ablllt7 to a1'P17 *'''• ~ 1D other 
COQI"a8 to •tmat.1caa ( Tabulat1ou is abolm in Table 27.) 
1. Oeograpttra UsiJ!C geograJ)h1eal: knowledge in probleli8J 
illieianes, latitade, 1ang:S.tuda, dUtaDOM betwee 
~ 
2. 
)e WritiDgt Drilla 1D DlllltMiia 8ftd CODt.ent at 1ft"it.1zli 
~. ArtJ U• ot an 1D ccnatract.lon 0t Ulu.etrat.ift 
-tenala 
S. ~I U• of shop sJdlla in COIIStnictiCID ot .odeJ.e 
6. H-. Bc<JDOMictu Creating probl- 1n carmecUOD with 
--ter1ala, coolr'l\1 
9. 2!!_~-8cb00l.a UaiDg out.eOf-achool aituaUons tor 
probleilll J ua1Dg ak1lla leal'IMICI 1D acoutJ.nc, tal'll1pg1 
and otbtr pl&cu 1n 8Gl.ution or probl-
10. Raearchc Ua1q neearch •tbod8 in •tbilllaticaJ 
bartng atuctenta CiYe reports on •theu.UcalJT 
a1gn11'1cant aituatiou 1n other areu 
11. I.utrilct.ioot Direct. inatructicil b7 teacbar, expUma-
tiOD ot appl1cat.10D 
12. Hecban1cal Dtawi!ic• u .. of llld.lla leam.d _in Mcbenical 
dnar1ng for scale draldng, graplrlng, Uluetrat1Dg 
lJ. Bealt.ba _ u~ ak1lla sud lmovledp ~ 1D baal.tb 
8Dd plveical ectacat.ioa clusea to create aDd a1d 1D 
aolut.ion or probl..UI 
14. WorkboOkac Uaiz:lg workboOks that correlate otblr sub-
jects with aa-u-tica 
15. Create Probhllac t.t 8tud8Dta create probl..a n-. 
uperi.eDce 1n other (not spacltied) couraea 
16. Diacuu1c:wu Claaa diacussiana ot he. akUla learDad 
1D other claaea llight be used iD mau-&tiCa 
Table 'Zl . lethbds used to dOTelop abilit,' to appq •killB le&rDed 1n 
otber couraea to aatbaatie•• 
116 lll :35 
1. CleOgr&Pbt 6 3 0 0 
2. fb.yai.cal SOienoe 14 lS 6 1 (). WritiDg 6 7 3 0 
4. Art 5 6 1 0 5. Sbap 9 19 10 3 
6. Bane onam.ca s 10 6 1 
?. Social Studiea 6 9 4 0 
8. BQidDeae 1 3 3 1 
9. Oat:ioo.t .School 3 1 0 0 
10. Ra8euch s 4 3 2 
n . Instruction lS 19 13 10 
12. ....... ,d cal DJialdD& 1 0 1 0 
13. Bealth 0 3 0 0 
1.4. WorkboOka 0 1 0 0 
lS. ~te Probl.- 0 1 2 1 
16. DiMwlsioo 2 1 0 0 
'fbe ~ and illpl1cat1oaa ot th1e 41tfe!W10e 1a not ~ 
. <bt 1Dd1caUon1 ~ que.Uouble a0011l'aq1 ...,. be 
tbat te.cbers vitb 110ft t.ra1n1Dc pq B>re attenU~ to •thOda ot 
cornlaticn. lD Ol-der to arrift at aJV' coocrete cODclUiCIU 1D tlWI 
napect, .ore deta.Ued atlld.T is needed. 
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~-siN-twO (S0.6 percent) re~ta did not m..r 
w.a qllelftiall. 1bia does iJJapq that .. tJaauea teacbenl in paenl 
pq little attent.1CJD to •thoda or integraticD aad corralati~ ot •tb-
11 
Table 28. Methode uaed to clnelop ab111 v to appl¥ sldl.le leamed 1n 
other coune• to atbeutioa with napect to •t.blu.Ucs 
t.ra1nirJ1 ot teaoJ.Joa. 
7th aad 8th grade ~· Houra ot CncU.t Reoe1¥e4 iD .Nat-..tiu 
teao:t.ra, cmq one 
que•tS cwmt1 n per 0 1-17 18-29 30.U .,.,.. Ll 
teaaber 
......,. ot Teaohen 66 26 16 1S Reportiq 
1. CleocraPbT 1 2 1 1 0 
a. Plv'Bioal ·~c. 
' 
s 7 2 2 
'· 
Wr1t1Dc 1 2 2 1 1 
4. .an 0 s 0 2 0 
s. 8bop 4 6 6 2 4 
'· 
........ 1 4 s 1 0 
'· 
Soo1&l Stv.diM 1 2 1 2 1 
8. BU1raea 0 .2 1 1 2 
,. o.t-ar...SObool. 0 
' 
0 0 1 
10. Re..uoh 0 t 0 1 1 
u . lutNGUaa 1 l2 7 s 2 
u. lfeobant cia1. Dlw'iDc 0 0 1 0 1 
u . ..,.th 0 1 0 0 0 
14. Workboeka 0 1 0 0 0 
1S. Cna'\8 ~ 0 1 0 1 1 
~· 
16. D1aoulllca 1 0 0 0 1 
Total ......,.,. lJ 31 18 ot N8P(IIIM8 
Aqrap II1IIIIMr ot 
Mtboda MpOrtecl o.s, o.n l .U 1.1' 1. 20 
per t.aober 
:ln view ot the atil:W.atian ot intemst and increased UDdaret.and1ng ot 
relat.1CIIl 11Ct.1n tJ.ea. 
!!!!!!!! s! deterpip'nc et.tectinDUa !!! coune. folloiidne 18 tba 
liet ot tests and •thOde or evaluation :wsed. to determin$ tbe etteo-
2 . ClT& Calir01"D1a .Acbie'f'LRIDt 'lute 
-
.3. Cooperatiftt ~t1Ye Ari.U..tic aDd HatbM&tica 
Testa 
4. Funetiooal. t funct.icoal enluaticm •tlaaat.ica 




9. Textbook& Tena de~ 'ti7 textbOok autbora 
10. Stmdarda s~ te•ta (~t.cl) 
11. other a Ot.bar testa (un~ied) 
12. CMlffr 
-
Calltornia Mental Hatunv Teet. 
lJ . 5-R!"J ~Teat 
--
14. 8 and R Testa 
---
lS. BreukDera Brialmer D~io Teat. 
16. StUdent. a Student ctea~ tuta 
17. ~~ Pllp1l ..u'-evalu.tion 
~,...DO a.atatucunc dUterenoea 1il ta. .wal.Q&tiao procra 




fablilar ~sis at Jlllthods of naluaticm with :respect to grades 
1a fCRK!d 11'1 T.ab1e 29. 
~29. ~at. 8DI! -thode ot enluat1CD ued to de~ ette0t1.,._ 
-- of COU'M tia -~. 
E18hth liinth linth 
Oenaral .. t.h. lljebra 
'fe&i:beni ReportiD& U6 lll $§ 
1. SAt ) 2 l 0 
2. CAT l.2 16 4 1 
3. Cooperative 0 0 1 0 
4. f1mct.icmal u 39 22 10 
s. IEPr 4 1 0 0 
6. Iowa 1 1 0 0 
7. Hl'f 1 1 0 
8. 1'eacher 32 36 
'· 
TeXtbook 29 3la 
10. Standard 17 2h 
n . other ~ u 3l 16 
12. Cliff 0 l 1 0 
lJ. &.Rr 0 1 0 0 
lb. B aDd I Teate 2 2 0 0 
lS. llreaJaJer 1 1 0 0 
16. s~ 1 t 2 0 
17. Self 2 b 1 0 
C!J!D&!! !!! mathematics prosraa d!:U1Ps I?!!! tivt J!Br8. 
fOUawS.ng 1a a U..t ot cbADpa n~ to bilYe tialDm Plac8 1D 
tb8 -~t1ca pro~ c!uri:Ag U. pest .ti'Ye 7MJ"SI 
1 . ot ~ nsalting in leaa 
1Dd1rl.du.al blllp ant l abl8 tor st\Mkmta 
2. ...,. abillt, ~ 111 .u..auce 
) . Oretater eaptw•i• OD application of -~t.1ca to 
cbaDC1Dc 11~ coildit1GU 
b. Oniter ~·1• em izld11'1dual bMd&l met pidanoe 
S. Greater ...,baaia oc the Deed for liDd illpOrtaDce f4 
-~tiOII 
8. 
12. BlltMI" t.atboclb 
13. ....... w. and oral aritt.R!c 




lB. S.Uer •tbilit.tica Wc!pt. 
19. l'.iaclreUid mtere.t. in utbelaatica 
20. Oru.ter ~ OD fundallentala ot aatblaatiCa 
21. Deci'eued ~k tar puail:lg 
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22. liblarpd aatbeutica otterial 
2). .More utbeu.tica nqu1nd 
24. a.oop1ticft ot need fo:r nMd1al vork, nMd1al claaeea 
eetabU.aMct 
2S. JloN &OcelAtr&tiCIG ad cballence to bet.t4Jr etudata 
26., Al.pbn obanpd trc. tcth to ld.nth grade tor better 
atlildtmta 
21. Better aelecUall aDd pidmoe ot atudenta to enroll 
ill algebn 
28. 11oft apbaaJ.I CD llt.teoUw nad1ng to UDdentad utb-
-tioa 
1'bl tnquaq ot tba abGn o!wlpa 11 tabul.a\ed 1n 'nable 30. 
h miJiber enteNd -~ •obanae•• l'efen to the obup bearing tbe 
OOJ'NapaadiDg mlllber 1n t.bl aboye liat. 
·CW, 148 ot the 310 Qlle8t1~a tabula~ lleteci UT cblmgea 
dV1Ds ~ put tlw J'Mft• 
7S 
the toUOIIilla o~a vue liated b7 about tMl peMent, or aon, 
of tho8e indioatmr cbazlpea Onater uapbuie ora applloaU011 ot Mtb-
.. tice to ohusinl liriug cond1 tiou,. greater .-pbula ca incU.ri.du.al 




2 0 1 0 1 
3 n 19 11 bl 
b s 6 23 




7 11. s 2) 
8 s 0 6 
:) 1 4 
6 0 9 
0 3 0 l 
l s ? lS 
t) ) 0 ) 
l 1 s 7. 
1S 0 s 0 s 
16 1 6 2 9 
1? 0 l 0 .l 
18 0 2 0 2 
l9 2 .3 3 8 
20 1 1 2 
" 21 
• 
1 1 0 2 
22 1 s 0 6 
23 2 2 0 k 
2k l 0 l 4 
2S 0 1 2 ) 
26 2 l 0 3 
Z7 1 3 0 • 
0 2 
THE CALIFORIIA S!UDY 
Tbe •Oct.ober llepart ot High 8ch0Ql Pr.ibc1~. 19Si&• 1a a qaee-
~in vbich aa d1at.ribuW b.r t.bll Cal.Ucimi& State ~ Of 
~ to aU ~ acbool a or Cal1.toil"D1a. :r.ch iChoa1. -
~ to tU. a oopr of tha ~ trltb the .tate c:tepuotliiiiut. of 
edllc&t.S.. by tt. tad ot OctOber, 19Sil. 
"hrt IV-De.o~oa. Ot Pari.1cu1ar Courae in Jlaw.&tioa•• tbe 
~ca ot tl» abOn nport. with 'ilbicb th18 ~ ia ocacer'Ded• .. 
~ ~ the • n~ ot 19SS. 
AJiiil.r!1! gt_ •t~tia. ooaree 
sitioa't1on u relatJ.~ accurate. 
1. Sneath Grllda Gtaeral Matmutica. 1'bt em:pbitsia ot \b1a 
OOUI"M .. Ol'l ari~Uc. 
77 
2. tichth CJndll OeD8nl Matblilatica. Tbi ..,.,_d.a or this COIIINe 
vu GD aritaaatic. ttaer. vu ._ att.eoUaD paid to ccmcepta ot ce--
•\1.7 -. •ljtbra. 
top1ca OO'NNd• but 1ta -.phuia _. aa re.d1al aot.iri.~~ 
vitb 1Ddi'ridaala to OGIT80t tbt ditt1Cul\iea thq Wl'8 hllrin& 1d.th 
larger aohool.a ahoRd a t..l~ to ban a J'I'Mioel' ,...,.,. ot r r 
dial otferinp thaD did the amaller echool.a. 
(l)ject.ifta. Foll91'1ng is a llat sh~ the e.J.a.UU1cat1c:m ot 
ob~ ....... -- in .... Cal.UGmia at.ud;r. !'able l1 ... tbe 
tebal•t1ca oL tbue objecti'h• u nport.ed 1n the q11NUC111M'n• 
1. ~· To aaiiat elich papu to ~ tbe DMCl 
Tor'7ad the ~ ot •U...t.1cal a1dl.l.8 
2. 
). ApplicaUcru To usiat. iacb pap1l to appq buia 
-~tical •ldlla aDd~ ill claN IIDd 1a 
aotul lite~ ad to~~ 
1lb1oh 1dl.l auun abll1f.T to appq tbaae ekilla 
U. DeaJ.rea To at1w'ate witb!D UGh papU an iliteren 
lil au..&UC8 ud. tM dHin to l.earD 8Dd appq 
•t.Ja.aUoal lddlle 
Se ~:'pt. Pzoobl I I !o U8i.n Noh pap1l. to et.nlop 
ab111i7 to ual.JM 8114 WOrk t.boacht probleM 
6. Se'f;::!!i'!:L. to ueiat each pupil. vitla ~ 
- Ucm. alt-real1sat.iaa:, ... 
--~-~uc. 
1. AdY....SI 'fo ~ eaob pDp1l W'i1oll ~ 1a .... ;;;pt. •t.biMUo&l CCDCMtpt.e. epeoi•l relaU...htpe, 
ad aec-tl7' 
8. !&!!!! !!!! Cbanctera 1'o ..Ut ..ch pupU towal"d paeral 
bprw 1 ant. ot ldDd aDd c~u~raoter. 'fb18 P.'O'lpiDC 
lnolwleal JllftCD8). 1.ilprvw Dt. of vcil'ld.DI babit.aJ 
teehntqnee ot t.btllklna CJ.earq• ~, ~
eatq, end 111 an or~ -..rJ ~ •olY1Dc 
~J ebU1f.T to aDal.pe ad -- lioal¥1 ~ 
.... bued em taOtuial. dataJ capaeit.J' tor abetnct 
!'MM'dDCJ abllif,J' to recopiM 8Dd i.D~ ut.ti-
..atical aiW&UcmaJ ilbUit.y' to loll0111 d1.nMJt.~J 
aad ROb 1JCII"OY 1 at ot iJ1Dd aDd obarlloter 
'· !)'!p!rat.icma fo ~ a ..ana ot ~Uoo tfll" 
_.. adnDoN •U..Uca. 1'h1a ~ 1Dollldua 
~Uca tor aJ.cebi'a aDd ot1aer .... .c~Yaaoed h1gb 
IIGhool •t.biillatioa aDd tor oolla• 
10. IiateNna 'fo cllwelop wit.bin •oh pap1l a P"P'• 
illtuut. ill at.a-Uca. 12da groaptDa 1Dc1.11118aa 
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~- )1._ CIJj~t1..- ot ~th -~ •i&titJa lfride -~Uo.-, .:cautOnd.&. 
s.nath · Onde . , : , -,. B:l.cht.h Grade 
. 
.t.. ,· - )_, . •. .. I • 
~tao!f - · .. .. · ~,,- -· =~: ~ _ - ro~ ,.~. · ~- · · =- · ~· . Total · • 
I L J • > . ":~ lj I,... 1. • • ), \.·'· -




• • - ' ~ I I ' r 
1.~ IM4 "'· a ~ 1 "~_ ·_u : 31 · u.4 ·.-. e -·.- lS . ·,·, 'll - ! S6 22.1 
2• Baa1o sidlla · .. ·, '.'. · 27 -•· ··61 . 154 - 248 · 98.8 · 27 · 66 ' '·154 .247 I l.oo.o 
l'• · ApPlioauC.- · · - 19 . · · 39 · 87 .. lhS . S7 .a· -~ .21. ·43 · , 101. . 167 · - 67.6 
4. ~-- . - · ·- 2· ', l~ 4- _',:·- , . -).6 · ··z 1 -,-4 · .' 1 · .' 2.e 
s. - Thoaaht ~ •. s -· :. l.l. n -· - · 39 1s.s ~ .4 · 6 -. 13 23 _ , .• 3 
6~ .·Self-J'Hls.u~ - ._ 1~ '". -__ ·· s ·1 2 - e ,_ -3.2 . o , 2 _ 4 -· 6 -· · 2.4 
7~' AdnDOed . •,' 2: 'S .. 8 . - . "lS 6.0 . ~ .7 ' . 8 . . 28 . -43 . 17.4 
8.: --~ mc1 (;baraater , '". - S 27 . 32 · · · 64.. -. 2S.S 7 ·- · 27· '· -_ 49 . .83 ·33;6 
9• Prapant.iaa _- .- · , ' · ~ 1 . .' 2 · · -~ ·. ' ).6 · i · · S 10 '- · 16 · '·r 6.S 
10. Jjat.tn~ • 0 1 , 0 , ~-- 2 .. . s t 17 \ • • ~-e 1 j _• , . .3 I , • 7 ; 2.8 
n. TbOqbt, toot - :1 1 . - _ .s -- · o · ~~-6. 2.4. . · 1 _ 2 10 13 S.l 
12. eon.latiab < . · , 2- ·.. lla . .3S . ~ Sl' 20.3 4 .. ' . lS· . ·3S·_.. · o. S4 . . 21.9 
u. ~ ~-- · · . .. o · · · ·1 o . -~ f- : · o~4 .o . o·- ·o .. o,. · ·o.o 
14. · a91sd1&l ~ · · I ·- o .. . o _ ): . .r :-<~ ~'!3 . . .1.2 · · o :- · - o \ . _ . 1 · 1 . o.·4 
~ 
enJOJ..at ot -~UcaJ ~ ti"Utratica• ~ear, 
aDd bat.nd tar •ta-t.ica. -.3o.r-ot ot a ... of 
UC•IIPUFJ I'' 
u. !boacbt ~~ 1'o c:t.Nlop within each pUpil an appre-
c1at1an ot Dllllibere u a tool tor orgaDisecl th1Dk1J18 
12. Corr.lat.iaoa fo uwt. each pap1l t.o cltlnlop aldll 
ill O.tber tool aubject.al reel11Dg1 vrlt.iq• C«BB''D1oa-
t10DJ 8Dd utbailat.1c81 u~ 
13. lllat.oqa H:IAttorr and anciiDt aWUoa~ ot •th-
-u.oa 
14. ••• d' ela To pi1"oY1a 1Ddi'f'1daal ~ tor ~ 
vbo are bandioappjd. t.hrOuP ..,..., .. , 8lld alOif l..m-
lDc 
ot t.M dirtaioa. ot aoune GOD~nt ued in tba CalitOI'Ili& •tadT· 
Table 32 abon tbe tabulaUca ot tba data. 
1. 
2. 
) . Dllobliilaa Buio operatioDII vlt.h dR1ul. rract1Gae 
" · ,_ euatya 
S. n.ww1•w n...,_.a 
1V"' cl1atla.oe) 
6. OecilatJ7a S1apla ~V;r (~ten, anu, YOlu.8• 
tenllt uecl) 
1. ApPlioat.1CIIIa Appl1caticm8 t.o lite~ (~, 
buiaeaa, go~"en:..nt, tranapartat1aa., ac Jldoat.iCD, 
wgi,. probllillil, illt.erut, balald DC) 
8. 81!ple ll'!pbi . 
' . Metric !l!t!B 
10. 
n . V!iDc tool.aa ·u.e ot toal.e tor coaat.nct.1oaa aDd 
... eu n't.a 
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l.h. lDci1..r.ct •••F• Jn\1 ratio, proporUGD, ~ 
relatica 
1S. §em!!'! ~ 
16. llpbraz Int.roduetioa tO a1gitbra (uee or toralaa, 
signed lmlllbere, SJIIbole) · 
17. Cornlat.iODa CornlaUcm vit.h otbilr nb3ect.a 
18. DrUlaa Dr1llJi tor ~aeae, aGCUJ'&C7 1 and epiMl 
19. Eetiaationa &s\!atiCil, &pproldJ!Iate !Jallber, shOrt 
cute, aids 
20. Jl!:!ad.lv• SC&le ~ 
21. ~~ Attention to individual Deed&~, remedial 
actiTitiH 
22. !ie!cJ.aUcDa J:~ticrl acti.YitiM 
2). ~~ a.n.t pi'Wiou ~· 110l'k, ~ nn..v 
2Ji. .....l'al llllber vat.elia, c~ ll'tllibv8 
~· !!!!! uterUle .9! 1Utruct1oo dM11:ned ~ ac~ 
objeoU.,... !!Ia el•eatlc&Uca ot aperi...,.. uid •te~ ot 
inatnctlCID wh1cb 1101'0 de01gped to acbien ob~ft8 ot tbe •tb-
-t.ica ~ touw. 1Wlle 33 lbalre t..be tlllbalat.1.ca ot the dda. 
1 . M21. :retic!t!• AotJ.ntiu n1aw to rea1 Ut• 
2. Audio-'f'iaul. !!!!• Speoial ..U.o-rlaul aia8, 8aOh aa 
110t.1.aa picturu, 111dea, f.illu, tlazmel board, etc:. 
). Blacdcbollrda BlM'Nei'd 1fOl'tr b!r at.ws.nta 
4. BulletiD bOarcla atlldlnt aintaiDed 
S. Checld.nga •tboda ot, ad col"l'eCUaa ot erron 
6. Diecuuiaaa 
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10. FOI'J!inS l"W.ua F~ ~ riles tram ~ 
n. a.-a a-a, pauln, oanteete• ad otber act.irit.iANI 
I '••2 ·~ U. eojopwnt. ~ .. t.blllau.c. 
12. 'k!fb!• QraPldoal npl ... tati• ot .. ~tJa OGD-
~ actul Ccmdl\1olul, cba't8, ~
13. Jbaru011c 
14. CcJnoelaUcxu Intearat1Cil aDd carrelaU:n 8ctirit1ea 
lS. Int.arn..wt lDtel'ri8v older etidlat.ti and otbu-8 to 
d1aocmlr -.cl tar -thlllatica 
16. WMft\gi'ZI .t.boftt.oJ7 ~ aad 




22. ... ... . ... 
2). Stade~~\ b!).p!r!a Bet1.er etudeata Ml.pl.Dc a1.GMr 
st.adata 
•ta4r 
28. ~· v.. or 11UliEboob, dl"1l.l.boob. ~ 
29. hoJ!!Y• PvpU nport.a, ~Uou, projecta 
JO. lWiiR• Blri.llr actJ.nU.a 
an nqUncl to take u~tica. A t• •boola ~ Gal;t cae 
-.-. or e1chtJl ift4e -~uoa. 
8) 
Ill a tw acboola, 1dlere -.luatite ila41cat.ea the Deed tor it, 
eo. a~u an ~ to enroll :lD a r nsdhl CJ.aaa. 'IWDv-tour 
•baol• ... ~ &'11 -II.U.iiW. 
t.wDt.7 wn 1D aaMols ... aso popal.at1Ga, t.h1.Jotec wre located iD 
x. ,.._1•• c1v, '*'v-a- .... located witbiD tas ADP1M eo.mv. 
tlb1a 33. ~· aDd •t..eri.al.a ot 1Dat.rwst1aD •• , pad to 
acld.n'e Objeet1fta, cautonda. 
s.nnth Onde ~and~ 
~7 
~· 
1. Lite ai\ut.iallll 1S4 lS2 
2. Blaald' oud 69 86 
'· 
~dda 19 16 
4. aallet.SD board 2 s 
s. ca.eldac 8 6 
6. Di8claaa1-- 29 16 
7. ••til ata 6 8 8. Dl"llla 113 101 
'· 
F1a14 ~ s 26 
10. foriWiDI rw... 1 1 
n. ~ ~ 23 
11. Olwf'W ss S4 
lJ. Be .. 20 6 
14. c.m.latlcia 32 33 
1S. Iateft1.llir 0 1 
!6. LllllioJiakrT 47 S9 
17. IJoteboQb l 3 
18. mjoati~ 16 12 
19. OGtiida 1 l6 
20. Probl.llil -~ 107 99 21. ~reb 2 7 
22. ~· :J 1J 2J. StWflltat halpel'f 1 0 2 
24. 8Qperri8ecl •tadt 10 2 2S. Teutwr Praaaatat.lcM 39 Ll 
26. r..u.c S9 49 
27. 1lx:tbOab 21 10 
28. \lcalrbocb 10 7 
29. PJ"ojeeu 29 9 
30. a.n.. 17 9 
••• ued to clateNiDa vbo llbDald tm'Oll 1A r~-IIUII"- ~,... ... 
an t.abalat.ed iD Table 34. 
!!ial;r!1!!!! ; 'Hal Cl.u-. Q,~ft11 ooane oontent., ~ 
riAnciea, •thoda1 ad ...al.•Uaa wra ·~~ tbe - ror 
!able 34. Keane uaed to detemine vho ahoulc:l enroll. in remecl1al 















nl'e 1n the toJ.J..owiq ueaaa Non ~ill vaa placed upon enJ~t 
ot utt..tica ad creats.ns an il'ltenet in •tt.aatica iD tb8 s...dial. 
c1...... U•o tMI"ii wu a cl1ttereooe 1D tbe reaeou lor ~ u 
pnrt~ lndlcat.d. 
!f!.~ ueed l! pelop abW.tz!i !PP9: re!MM • .,,,.!e. pt.Jl-
... »u. 'I'M oluaUloa\ioD ot •thoda und to dft'elop tbl abll1t.7 
ot tbe atu&tnt \o appq rwading akUle to aatbellatice 1a 11eted M1ov. 
TablA 3S ia a tabulatiab ot tt. data. 
1 . Y.oc~a Vocab\ll.arJ atud;r and epell1Dg 
2. Word J!'Obl!Ma Wel"d ~read, write, d1a0ua11. iii'AI,M. aad aoln 
,. 
4. Iut.ructioJu D1.reot teacher 1Datruct1on, aotivation, 
Ci&OtLiii 
5. SW.teN=•Jnr• U• boob 110at nited to atudlmt•a 
1"8&d1De 1ir 
6. atattll ...... atv.data s-.ad written voft or probl_, 
- reatate in own words 
1. Report!• Student NpOI"tll, oral &ad wr1ttell 
a. gpatig91yt u .. ot tb. CJQeat..iCI'l 
9. 'l'estsr Testa aDd enluaticaa 
10. 1ftnsl.atioar Iareau 1n traulatiDa ~· 1n\o 
words~ vorda into ~. wotda into idNa 
U. Dr11.laa DrUl.a iD OCJpT1aa ar vri:ting ralea 8Dd 
~
12. Hlmtal pietai:ul Tn1.n1.Da to tonl .-tal J)1ctan ot 
probleu read 
13. ltatchtya Hatching Ulilrc1ee8 
1.4. a... 
lS. CC!p'!!e!!i•r U• ot dl"1lla iiDd ~· 111 n.Una 
~-. tol.l01t1ui iut.ructlaaa, 11Ddarat-and'DI 
tba pi"OblAia 
16. Aidar Ua ot appl•••tar.r uteriala.-ditt.oa, _,.. 
P1Aii•tal7 taU, audJo..Y18ual aid• ....S t,.. raM'•• 




20. Oftl J.:!!dlga Oral.~. not DeCMHril.7 •tb-
... Ucal -terial 
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Me.as g! detara1n1.r!g erteetiYeneaa 2[ course. Follo.d.Dg 1a a 
11et or teet.a and •tboda ot «alutioD 'Q.Md 1n tbe aeYeDt.h iiDd eighth 
• 
~· ot CalitOI'Dia. J. tabulat.i.oD ot tbe data 1a ahon 1D table )6. 
1. Slta Staratord ~t Tan 
3. CAJII'a Calitonda J.rit.Metr1c and Mathe.atioe Teats 
4. t:tr't.iwa ~tift Ar1\bllltt1c aad Hat!-.t.ica 
S. J'aDotiClD&la 1\metiar.aal. eYalut10D mathaat1aa teacher 
~tioll ot atwt.nt behavior 




3. Create pl'OblAU 
be ~CID 
s. Sa.itabla booU 
6. a-tate 
7. ·~ 8. QuutiaaiDc 
'· !..U 10. Traulat.ioll 
11. DrUl.a 





17. P1otare ~. 
18. ~ t1'N'h'nc 
19. Be--.rob 
20. Oral nactsna 
7. !!!• Het.JI9polJ.tan Acbie.,._t. Testa 
a. ~· Orleaa .Ugebra PrOc:Dow teet 
9. TeUt.ra Local Teacbar Conatriated 
10. Dia~r Scbool d111t.rict. Raft ooaatntcrted 
u. ~· MU._,l • ..,.. An.,_.t.lo •~uca S8i8 (IOi .... b;y .... t.baD .. acbool) 
12. ~· feet• ~ b.r '!eztbook au~n 
13. St.iDdarclt St.aDdardised teet.a (~iecl) 
. lJi. ot.bai"t Otbtr ten.(~) 
lS. SV.\bilana Stn~ tata 
16. L&D!a Loe ADp;L• D1•gnoet.1o 1Mt.a 
87 
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17. w..a!s WOOCV".-alaeall Ar1 tt..Uc 11aata 
--
18. Clll!a Cal1tonda ._tal •t.uri.\7 ten 
-
19. 8-R!a ~Teet 
--
20. L-Clfta tee-Claric 1ri.-u.&t1o ~ Teat. (See 
labie)6) 
!abl.8 )6. ... ~ -~ etteOU ...... ot COU'8e, Cal1tGI'Ida. 
s.nlith CJnde ~ ar.a. 
2Sl 2h7 
..... ot enl.ll&t.i<lll 
l. SA! )8 S3 
2. Cl'f b6 S2 




II • 3 
a. Q&.Pr 2 9 
'· 
..... 1S3 lJ,8 
10. Dia\rlctll b3 Sl 
u. 8 u 
12. Tatbook S2 43 
13. st.aadard ss bl 
1.4. ()thuo lbl 130 
lS. Stn~ 2 3 
16. LAD! 21. lJ 
17. w.au 3 3 
18. CJIHl' s s 
19. s-at 2 0 
20. J...a&n' s s 
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Ch!!Mrf! !Q •t.ballatica 1!!'011"9 du.r1n.g 2!!1!!!! D!J'!• FaUOifiJac 
1a a 11at ot chaagu ~ to haft t.aDD ~ 1a tba -~t.ica 
PI'OII'• dir1Dg tbit put. tift .JMI"'S• Table 37 1a a tebalatJ.aa at data 
~ tb8 ~·· 'lbe lnJIIIbel' 11.8\eid. in tbe table 1IDdar •c.,...• 
ratera to tbj chaDie bear1i1l tbe ~ !liMber 1D the folloviDI 
1; .._.. 1Dd1Yi«Jnel1wed wt.ruoUaa 
2. Man aDd better ·teecbtnc &1dlla aadio-Yiaul. aida, 
~ tor tat.., better texta 
3. ~ton applic&Uau to Nllite aituaUOM 
Ja. ·~· ....... ...ainlful tbrcu&h cS1NCt 
aiDUYltJ' ~~ enpld.Cal J'ePI'UCtaUCD ot 
lite aJ.t11&t1au, - or ('I tnit.J' ruouron, md 
tie1d atGdiea rual.Uzas in le• buQ' 1JOJ'k 
S. Better ~atian ot sub~ .. ttv riMal"!DDlD 
,_h lillpro9CWlllta u UDitorait.y ~ topics ~
ordllrq aDd lndecl ~to etudmt abUit.)-1 
cnarrioul• ogtJ..iDea, 1- npiti.UOD 
6. .MaN rl'rl8w, ~ t.re.in1J!.g1 or r ard1•1 cla .. a 
end be1.\.V auS.daace ill tbat. oam.ot.1oil 
7. More lind better atudent aida, IIOdela, vOrkbOoka, 
Rppl.~tar," ~ ... better tat. 
8. Teeob1ag tor a bro.ider liDdenltanMna ot •thau.tioa 
9 • ...,. ad better ..-.lwatioD ot at.ieate aDd~ 
procrua 
10. Manabruv~ 
u. ._. ephuia pl.aoecS an t\ind...,tala ot aatbaut.ica 
12. At~ to baft teacbera tn1Ded 1la .. t.baatJ.ca t.eaob 
•tMMU. 
U. Beor~ or COOI'd1Dat.1ca ot •t.-atioa ~ 
... 1 Clr. •tt.Mt.108 polS.q 1la cUat.rict. 8Dd Sa 
iDdirldul aahoolA 
~. 0Nater int.e~t.1011 ot •tbellat.ica lad. other eabjeota 
lS. IaOnaMcl MrollJiiilt 1n .u-u.c. 
16. lbr8 8118l"'CmeSS ot tbie students for tbil Deed tor 
.u-t.:l.ca 
17. Poorer pNP&l"&tion ot et.udellta tor Mtblilat1ca 
18. Better records on studan~'• abillt7, ~ 
19. Qioeater- ot pualea, ..... and whdlar act1Y1U. 
t.o aot1Yat. intereat ill baaic Mtbaati.os OGDCepta 
20. IIDn ..,...18 pl1cecl Cll atwJant. DIIIICla aDd interuta 
21. Less drlll 
22. 
2.3. More •t.Millat1oe rWquUed 
24. More 8Dd better ~ioe Va1n1Dg tor tAiaeblra 
25. lo obanpli g1ftD 
~ )1. CbaDplil iD •thaatica ~ dur1Ja& put tiw 7'U'81 













lotahle obaDgu in t.bl •t.blmatica prograa in t.be j1iD10r b1Ch 
eahoole ot Cal.itOJ"Dia ~ ~ tiYe 1MI"8 preoect1ac OctOber, 19S4 
an (iD oNir ot CI"Atest tr.Q--=1' ~)s JJor. aacl better 
11at1idlin\• a1de to learning, mathalliaties lllide more . -~"'"'-letllt 
bW17 work• better or8aD1Ut1on aDd ~ding ot sub~tter. more 
abU1ty ~. IIOl"& and better 1D-Ben'1ce t.raiD:l.Qc tar teachere, 
SUIWJli dD COICLUSial 
Die IIOetaber ftepart or B1gh School PrlncipaJ., 19S4 1a a Cal.Uor-
• D.t.a St.ate JoUid ot Uaoati.GD .-ucmM1re wb1ob ... Milt to all ot 
ta. ..,_..,17' IICboQla ot the at.at.e ot CaUtand.&. •Pan IV--cliaecrlp.. 
t.1aa ot .PartJ...cal.ar COIIlW 1n lliltbellatica ... a pan or the qau-
u,.,., .. 1lb1oh- ccmCerDecl 'dth ftriou upeot.a ot tbe • ..._u.ca 
'l'bl author ~ thia ~,... 1M~ !a ~ ADd 
~ tbe data ot tbe 8bcwa quest.lonna1re as it appUN to tbe 
.l aS.Slar qaaat.ionoaSre. ~ 1D ecope to iDclJidl Wcmut1<a 
coocem1Dg the teac!8ra• vu IMIDt to all tee<=Mra vbo wre t.eachtnc 
-~tloe 1D gradH aenn, eigbt, or nine 1D the IJOboola ot Ut.ab. 
In eo tar u the data Rl:aitted iD tba q•at.i.aarJa1rM re~ 
a tn. picture ot U. •tbllla.t1Ca ~&1._ ill Utah aDd Cal.Uond.a at. 
the j1m1or b18h 8chool lft'el• ta. tol.l.ov1rlg CGDOlumnu ,_, be ctr.mr 
~ respect ~ teaoba!'8 g! uu..&tict !! ~ ;ba1er !BE !CboOJ. 
;:;:1.8ftl:;,;;.;::;. An ~ 
..,.,_ tor the , • ...._. ot ..Uou ~ clq that 'tbe7 ••t tuch. 
A •tadT 1Dalud1Dg alao tbe nwlber ot teactaera 1dlo baYe at aut c-. 
tl"M period per d8.r would ~ .an illtor.atiaD with rupect. to 
2. Larger echoole tend to requi.N the te&obere to wacb f.,.r 
aectiOIUI per dq than do a..aller ecboole, but teach 110n atudente per 
olua. 
) . Sixt7-eigbt percent ot t.blt utbeatica cluaea haft t.h1.rV 
or aore studellta per olua. 11ch'Q'- t.bree peroc\ ot t.be cluMa 1D 
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the 3UJU.or hi&h achoob haft tb1rt7 or aon at\\denta ~ olua. rorv-
CJDe peraent ot tM j'QD1or bigh schoola baft tld.rty-ts:n or~ atv.-
denta pel" ol.ua. TbU, ttwn ia conaiderlble oni"-croorcUng in the 
.atn.atica claa~, eapeo:1al.q 1D tbe jUDior h1ah echoola. It 
appeara that 1ndiri.ciul. iutru.ctlaft aDd olaaaroca aot1T1ty voulcl nf• 
ter, uac~. 
4. t.nv...u pei'Oeftt ot tt. -~t1oa teaobera teach •the 
._uce cmlt· 
S. htt7 percmt of tbe t.obi.N baft taqht -~t1oa tor 
t..,.. yean thaD tbe1r total ,..ara ot teaohizlc upeJ"iaDoea. J'1ttT 
percent ot all •tt-tica teacila111 haft bee teaclWlg tewr thul 
t1.,. 7MN· 
6. It appears that l.arpr acboole ted to ba.,.. teachttre vith mont 
JMrS ot colle11 trainiq tbiiD do -ll•r aohool.a. S.U eltart&l7 
10hoola baft tbe lU'-R m..,. ot teaabln of M~ca vith ffltiV 
thaD fOUl" )'Ura ot college tnird.Dg. Fort.J'- t.vo pe.roeot ot toM teach-
en repon tbat tbey h&Ye oCIIPletecl tift or aore ,..are ot colleee. 
7. Sixteen peraeot ot the ut~t1ca teacbere report t!Jat tbey 
dep-... 
8. Onq eicht pmMJDt of tbt teachera ot aatt.at.1oa nport, 
t.bat tbd.r UDtlargndaate· ._,or waa 1n •th-t.1CIIJ t.nv ,.,..at 
' 
1181ed elt.bar a .ajar or ldDor 1D •t.baB.Uca. tWDt7-tvo ~ 
iDcU.oated U.t. their ~te iiiiJor vu ill -~tJ..Oa, plg'sioal 
"01.,. a "'11-»ite, ~.,,..,.,or eeaoad•r.r edllcaUcD wi\h a 
t.acbiDI -Jar 1D M..a-t.1a. 
9. 1o •tta.aUoe t•-Mr npol"ted a poaduat.e -.Jor iA •th· 
...UaeJ cmq thne U.ted a pWtute a1Dor iD .-u-u.a. 
10. !la1zote. pera.Dt. ot the u~ti.Ca teacbere re~ ao 
Golle&'t ONdit. ill -~t.ictiJ ·~ peroeDt. lieted t .... tba eish'-
tOft' a .W.Oill •tMMt1ae. !ell ~t. 1Dd1oatecl t.bq had ~ftcl 
tarv-tw .. ~ ~ ot oollege oradit. in ~u.. t.be 
U.; hre 1a llt.U. tAadiiMV" tor ..U...t.ice teaobere to .raU 
til -~ t1ce cl•••• 4ur1iac U.U' poadaate progna or .tud;r. 
12. ~. 1n paeraJ., dO DOt~ ~SA 
•t.blli&Uca ae a ~1te 1'or U.tlachlng ot at.-.Uca, ~ 
abq bean• ot tbe ehozootap ot t.eMtwre t.ft1Ded ila -u-.Uca. 
1). PeliciM ad pnoU... wi\b ~ t.o i;nta1aa ad IIIIPloT-
ad ~t.aU.w. ot te•cber tratntna JUt.ituUC1118 11D1tedq enl-
uate the .... tor •tblliatJ.ca te•t.re, vllat. t.ra1D.1Dg .t. dlna•ll. 
da1nlbJ.e, -.d 'llbat. MtiaD ilboalcl be ...... t.o iDnre liD adllq1ate 
-.pplT ot properq t.raiDed t.acbera ot -u....t1u at t.M jaDS.or JdCb 
8Cbool lMnl. 
lb. !be 11011t aa~ dftiat.toa ot the •t.beutica PrOez'llll 
trca vhat. 1a ~ bT authorltiea ot -~uca ediicaticD aa 
be1Dg ut.Wac..,- appears to be 1D the area ot teacbar tra1Ding. 
Jlan awq, ot a ooot.roll.ed na\un, eould be dODe in tb1a _... to 
lS. "-'a 18 ao ~ data GD utah and Calitoroia aebnola 
ill tb1e ..ct1ca. 
~ re!p!ct !!! coane B! -~Uca !!! ~ !!!! Caliterpi• 
1. Ia Ut.ab, tba •jor easpbaaia vith n.pect to objectifta b 111 
cCIIIDeOtica wttb buiA: •tbeut.1cal atllla aDCl applicatiooa. In the 
idghth lft.cllt, •• OQapU"'ed to u. aenat.h, theft 1a a ~ 1Dcrea-. 
111 -.pbaa_ij DPGD ~cat1CJU llDd vpca pnpuatioll tor ~her aatb-
lD CalitOI'IIi.a, tbere 1a a 8l.icbt i.DGNue til 
1nt. of. li1Dd 1n the e1pth ~ride, u ~ to 
t.t» a....ua. bre 11t areat'er 41!!!1pbaaSa 1n cau.tomta, aa 0011Pare4 to 
Utah, upaa ~~ Vit.biA t.be -~tica cl.aa11, vitb otbar toal 
...,leCU ilaDh u reect1nc aDd vr1t1ilc. 
2. Ill Utllh, D1DUl ~ aeatnl •t.M.atica aboR a ahitt f4 
""fP'-ailt tc:Nard app.U.cat1ona ot •u-.Ucal '*'Ua, u cOIIpeNd to 
the eighth ~. In tbe teaching ot Alpbn. there 1a declnued 
"'iipbMSa em appUcatiou, 1Dareaaecl aptw•i• CID ~ nat ot JliiDcl 
ud pnparat.1.aa tor hi1ber •tt..atica. 
3. lD Ubh, tba di'rilli<ma ot coaree cante:nt an a1wdlar tor 
...,_th aDd •ilbtb ~. Ill the ei,pth cra4e, u c<alipaNd to t.be 
....eotb, tbere 18 deereuecl WIIJ'baaia 1IP(Il l'ractlcme, UCdM1a1 
danalliDate Jl1JilbGr and~~ there 1a iuereased lllirllpbaai.a upon in~ 
t.1011 to algebrai.C concepts. ID Calitornia, eaaparing courae content :lll 
tbe scmmth and eighth gn4ea1 the eiehth grade bali leBB emphasis upm 
percentage, tbe ~~etric: s,yatem, 1Dd1.rect IDBUUl'eillent-~ ~ra, zd 
scale dr&WiD~. Botable ditterencea in tbe utah and Cali.tomia acboola 
exiirt. 'idt.b reapect to eaphaeiiJ \lpciQ certain diviaiona ot oourae con-
tent. In tba seventh en&de Cali.toiTI.i& schools PJ,ace fWt!Gtel" ~ 
upca tbe basic operatiaaa ~ tb Whole Dllllbar'll, .w.pl.8 gac.etr,r, an~. 
8Dd tbe uae ot tools tor. conatract1ou and ~.. In tbe il&hth 
lft.da Calltornia .acbDola place ~ter aphasia~ tbe bad.C opera-
tiou vitti whole r1UIIIbeN1 tract1orta &rld deciDwl.aJ ~rcent&geJ danaJlooo. 
1Date llUiilbel"J ~~ tbe metric SJ'S'taaJ aDd intl'vdu~Jtion to algebraic 
concepts. 
. 
S. lD ninth grade algel)ra, 1n ut.ah, there is little or no ea-
phu1s iDdicated on applJ.eation ~ algebra, ~ llUJIIbera1 
vocabalU7 of~. riwiev ot fund8!118ntala o~ arit.latUC, aDd~ 
dial act1nt1ea-. ~ autboritiea cond.der these items~ 1D 
an 1ntroduct0!7 cCRJr&e in al.gebra. Algebra cou.r•a ~to ~t_. 
greater opport;lmity tban tWltb grade genori.l ll&thfailt.1ca tor 1DerMa1ng 
tb8 student'• ~in •u..&tical •Jd.lls, bu_t: na~t to ahoV areaa 
ot ap~Uon tQr the incl'itaeed. knolrloclg8 and ald.l.l&. 
6. With re~ to ~riences and uterl..al.8 or instrUct1.an wbioh 
are -~to acbiaYe the Object1vea or the COIU"88 1n •tbeaatiea, 
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Cal1tom1a achoola !ndicate greater .-pbaaia ~ actiTitJ.es in ccm-
oecti.Cil With re&l lU'e pftlbl.ema, audJ.o.;.v18U&l aida, COIUitruct.icl1tm.d 
uae or grapbli, 1iitegrat1oo and correlatioD a.ct1rlt.1es, laborat017 
expsriences, and probl..a aol.Ying the do tbe Utah SChoo.l.a. Calitomia 
cboola place hssa M&¢':wa1s llpaD d.a1lT or reau,1ar autgnnwnta, taa.-
vOrk, and the u. ~ textbodta. 
1. Utah schOOls ~ to be Weak 1n tho uae or ~ aDd 
&Ct.i'Yitiea that atu.alate iAterest. 1n arid 1ncnaae undei'a~ or 
•tbellat.:1.ca, ncb as lab0ra't.or7 ~s, correlatiOil acUrtt.iu, 
~tat1cma by out.iiide speakers. 8Dd croati<m or acraP,ooka. It 
18 indicated tbat. h~ork and tbl use ot t.extbOOka are t.bo .,st ca.-
man uperieDcea t.bat student.a eucoanter 1D t.ba atbeMtica Cl..aaaea at 
t.be J11i11or h1ch ltChoal leYel 1D Utah • 
.tb a Ucs caareea in the aeftlllt.h 8lld elgbtll gn.des. 
9. !here 1a poeat.er ~ 1D Oalit0m1&, e~ 1n tbB * 
10. Object1Yee, caune cOiltct, ~a, •thoda aDd evalua-
tion were appnlXiJiat..eq tba a.. tor re•a:'1al clUMa u tor re~ 
claaMs• ~ 1n the ra•erlhl claa greater emplwtia vaa plaCed. 
upa11 tlw eDJOJli!IIDt. ot •tballat1cs mid upon cnati.Da an interest 1il 
•thelatiea. 
u. Calitonda achoOl.a pq Jaore attentioa t.o appqing reodiug 
aJdll a and ak1Ua learDed ib other coureea to .au.a&tice tbm do Ut.ab 
achoOla. 
12. 7.n Utah, tt.n 1a an ind'cation that teaCbera with sreatar 
u.tbalaatlcs training pq more attentiOD to •t.bodb ot correl&Unc 
•u-&Uoa nt.b other aab.)tct.a. 'Jh1.a ~ NTeal.a ao o~ aotable 
d1ttereaou 1a objecUYea or •tbbda ot teaabllre aCCOI"diDa to teaobi~t~ 
expcr1ehce or athalatics ~. A a.;,re detejled, better ocntrol.W 
atu«r 111 th1a area vOU.ld ~q be ot Talue. 
13. Calitomia echoola pat ~ter ~sia upon •aluation t.bu 
Utah scboola, npic1all.1' with nspect to tbe ue of at«ndardiud tate. 
~. In utah, p!"'OII1.nebt chan~ Sndicated 1n tbet aat.heatiba 
veret greater ~111 upon app11,cation at aatheaat1ea to~ 
11~ cand1t1ena and upcn 1nd1rtd1ial needS and guidanoe, iriereued 
uea f4 -~aida, and better tat.boc*a. 
lS. Notable cbangee 1ft the uttw.atics pi'OgraM ill tbe ~ 
b1ih schoole or Gal1tom1a ~ tbe .tiw ~ pl"eeed.1ng October 
19S4 wre l18ted ae• .an and better teacliln~ aids, aan ·appliaaticma 
to real lite s1tuat1one, liOl"e and better enluation ot atudante IIDd. 
~ ot SUbject .. tter, JI01"8 abillt.;r ~' aore aDd better ia-
aerri.ae traizd.Ji~ tar teaebit~s, aore ..tpbaaia placed ~ 1'1mda-ntela 
ot -tbaaat.ica, and.,... indiri.dwi'Jised 1Juitruet.1on. 
16. .It appear& that the junior high acboola ot Utah are a little 
JIIOl"'e •trllditianal• in their •t.belat.t.ca pr.o~ 'than the .abool.a ot 
Cal1t01'111a. Scboole ot Cal.Uonda ~ a lit.tJ.e JIOJ'e m,pbafia "1*1 
appU.catioae ot •u-&tioa to lite situtiCW~, ooJTel.aUon with otber. 
. subji(tte, ue ot t.eachirig aida, labors~ aetbada ot inatl"QCt1cn, ad 
student act1nty to Gntate iilteraet 1n and understanc!ing ot utbellat.w. 
Utah ecboola place greater ~a upon dailT or regular us1cr-mta, 
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he.ewort. and the ue or tbe textbook. 
17. CCIIP&riDI tbe •ta-atic• progr .. at the j\mior high ecbool 
leftl, 1n trtm. with what is reccaaended by aut.hal1.t.t.a, it appean 
that the progna 1.8 relatiYeq etrang with respect to coune otter1nga• 
couree ocnteut, and mathematics requirenmte. It appears to be wak 
in the toU911'1nc anaea 1be rmd>er or etudenta per clue exoeede tbe 
nc~laxiraua in eCM eobool.a, eepeoial.q 1n it. j11111or high 
•choola. '.reaCb1.na ai.de, correlatiOD act1Titiee1 laborat017 •tboda, 
and studeilt acti.Yitiee that enbanoe 1ntere•t in and underetand1ng ot 
-~tJ.ce do not appear to be llH4 u pneral.q u is recc 
Bnluat101'1 practices appear to be lees adequate than 1.8 rec .... o: -UUIII"" 
'l'be aca~c training ot teachers, vith reepect to utb811at1oe, 1• 
far ehort o.t Vbat 1a tec,"'cJ ----"' 
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APPDIDIX 
Tabl.e 1 . OCroBER REPOR'l' OF HICII SCHOOL PRINCIPAL, 1954 (Cal1tOJ'D1a) 
Part IV-DeecriptiOD ot Particular Couree 1n Mathai&Uca. 
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1 . 11\l.e of ooune -------------------
2. L1.t three .ajor objecti ... ot tbe coune. 
) . ~ tt. ujor diTiaiou at tbe couree CCiltent, .. 
4. L1.t. a fev ot tbt ~or~ tb&t are deei~Md to achieft 
tM objeot1na ot 7our .. Ua.latica ooorae through ita content. 
S. Check tbe appropriate rea.aoa(e) 1d\f students enroll 1n th1a coune. 
__ Reqainc1 ot all 
A. It an.ner to ita S ia •required ot ac:m.,n explain vhat 
atudenta aft nqu1nd to tU. thie course. 
B. Which ot the tollCNiDc .ana aft ued to clet.raine a-ther or 
not atudetlta DMd to, or are qualitied to, enroll in thia 
COUJ'M? 
__ C.OtmMl1nc 
___ PUoe=nt t.eat.a 
-~Procnoatio teata 
__ Pialnoa. tio t.eata 
__ Pri.or ncord 
_......,otbar 
6 . L1at a t• •thoda bT vtiich 7011 help student.s to dlftlop t-»11' 
abU1t7 to appq nacuna aldJla to utblilatica. 
1. By what ..ana do 7011 dateiaine tt. etteotiYeneaa ot thill ut-.u.ca 
ooane? (hcllldt atandardiaecl teata regularq uaH. ) 
8. L1at a f• ot the liO&t ai&Jl,1ticant chanpa that haft takezi pl.aoilt 
durJ.nc the laat. fiYe ,_,.. ot 70CJr aat~tics progrca. 
Table 2. Qu1t.1onnaiN to Utah Teachers, Pan I. 
D S1RUCTIOIS FOR P.HEPAlUltO 1'HR QUESriONNAIRI 
1 . Fill out •Part 111 • 
2. PUl out oae cop.v ot •Part n• for each ditltillct course you 
, tuah. FOl" example, one cow for each ot tbe :roUovin&a "lintb 
Orade Aritllletio", lfinth Qncle a-dial Matbeat1ca•, •at1nth 
Ora&i AJ.tebra" 1 "l1£hth Grade Oaleral Kathaat.1c•" 1 etc • 
.3. Plea8e Mb 7aGr N8p01'1Ms 1nolua1Ye but briet, and u accurate 
.. poaaible. 
1Mcb1nc ~ 
1 . »a.ber at Mctioaa (olu-) 70'1 teach per dq • • 
2. 11f\1111:Har of eectiana of •t~t.ica 70'1 teach per da7· 
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.). An~ lnlllber ot atudenta per ClUa (•thaaUos onl7) ___ _ 
4. tfallbw ot ,.an ot t.eanhina uperieaoe • • • • 
s. laliber ot :rears teachina .. .._tios • • • • 
6. Nallber or 1U" at collell ~ted • • • • 
Dell"M8 annted 
7. ~t.e•jor <lradu.te -Jor 
8. Undiu'graduate ainor GradUate Jdlior 
9. .A.ppJ"OXi.ate nuilber ot quarter-hours ot credit reoe1ftd 1n •th-
.... ucs (Halt1pq HMator-bours ot credit b7 lt) 
. .. . 
• • • • • 
Table l• QMat1ormeh .. to Utah t.achers, Part II. 
Par\ IL-DBSCRIPl'IOll OP PAR!ICULlR COURBB IN .MAmsKlTICS 
(Please ue add1t10Dal pap1 or NYerae 1ide it neoeaa&17) 
1. Title ol coarn (use separate lbeet tor ucb dialtinct CCJUJ"M) 
lOS 
Nwlber or eect1ou that 1CN teach pv c1q nth thb uu. __ _ 
Total nuber ot student• 1n thill ( tbeae) clue( .. ) 
2. Lilt tbree aajOI' objeot1na ot this coune • 
.3. Liat the aajor dirlaiaiUI 0£ t.be course content. 
4. Liat a tw ot tbe ujor experienou aJ¥1 neource uterial.a tba~ 
are designed to achin'e tba objeoti.,... ot this courae. (i. e . 
c:la1q bcaevork, gaest 10rapbookl1 tield tripl, use of t.extl-
na.e texts ueed-tc. J 
S. A. OMck appropriate reuoD(I ) vby 1t.udenta enroll in thie couree. 
~ ot all ( ) J ~ ot 80118 ( )~ eleotiYe ( ) 
B. It tbia cour• 18 e~ ot acae•, what aeana an liHd. to 
detezoJdM vbioh atudenta are requind to enroll 1n th.ie couree? 
6. A. L1at &IQ' •thode b7 which 70'l help students to dtrrelop their 
abillt7 to ~ :r-.acling alcUle to •tbeaat1c•. 
B. L1at 8Jl1 .etboda b;r which you bel.p students deTelop tbeir 
&bUity' to ~pq a1dlla learned 1n other couraee to •th-
.. uce. 
7. B,r vbat _.. do 7CN detel'lli.ne tbe etfeotiYeDeaa of this Mtb-
-tioa cour•? (lDclude lt.aDdarclised teats regular]¥ used. ) 
a. Liat tba aolt aip.1ticant cbugea tbat haTe taken place duri.Dg 
the lut fin 7U1"8 in your aatheat1CI proar-. 1 
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'l'able Ja. ~1a or school• responding to Utah Que.UOM.Ih•• 
sue ...... lfaaber ot Peroelltot 
ot ot So}lc)oh So boola 




1-.300 23 lS 6S 







1-200 17 lJ 76 
201-SOO 21 18 86 
&bon soo 6 6 100 
44 ,.. -m;-
22 12 ss 




Table S. ADaqllill of ltuc:fent popalatioo repNIICted 1Jl l"elpODSe to 
Utah quelticmnaJre. 
s.u. Populat.10D Popllll&UOD Peroenta.p 
ot ot Gradea Beprennted of Popul.atiOD 




J..)OO 281S l.Ja61 S2 
301-BSO 62Sl 7489 q6 
abon 8SO 
--- • .. H1ch 
SO boola 
1-200 U8l S84 49 
20l-SOO 2921 1128 39 
aboq soo 
• -a- .. BltMIDt&J7 
Schoola 
l -3S lJO 61 47 
.36-l.SO 
-il i- -1-•on lSO 
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~6. .lDal.7e1a of t.eaot.n nspaad.ing to Utah queet1.cana1re. 
SiH llwlber Iaber ot Pereenta&e ot 
ot ot Teacben ••ahen 




l-)00 1.6 23 so 
30l..SSO ~ 72 Sl 
abon 8SO ~ ~ ... 
Jl1sh 
School8 
l-200 lS 16 L6 
201.-SOO ss lO ss 
&bon SOO 
,M- 10 * ~ El8Mbtal7 
Schoola 
1-lS 22 12 ss 
36-l.SO 24 9 38 
abon 150 + * • 
